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ABSTRACT
Time and cost overruns are one of the biggest issues facing the construction industry 
and affecting delivery in terms of time, cost and quality. Libyan construction projects 
experience these problems, often to a greater extent than most others. This can be 
attributed to both unexpected and expected risk factors that are not effectively dealt 
with. A focus on control is therefore vital in order to improve the performance of 
construction projects. The chief purpose of this study is to explore and understand the 
main characteristics of the Libyan construction industry (LCI) and its associated 
processes and operations, as well as to identify the major obstacles constraining its 
practices. It will also develop and validate a framework through which to manage risk 
factors that significantly affect a project’s time and cost performance.
The initial proposed framework for the design of project cost and time control is based 
on previous studies; other practices regarding control are derived from the findings in 
the literature. The framework was reviewed and refined through iterative processes. 
Semi-structured interviews with professionals in Libyan organisations were used to 
investigate how costs and schedules of construction projects are controlled in practice 
and to discover the reasons and related issues that affect the process of cost and time 
control in practice. Survey questionnaire I was conducted to identify the major risk 
factors causing time and cost overruns in Libyan projects. The framework for 
minimising cost and time overruns was subsequently validated by the perception of the 
professionals (contractors, consultants and owners) involved in the LCI who 
participated in questionnaires II and III.
Both, theory and practice have been linked through the literature review and the 
involvement of practitioners to develop a framework by which cost and time overruns in 
Libyan construction projects can be minimised. It is envisaged that the developed 
framework will lead to changes in LCI projects, since practitioners can be more 
systematic in dealing with the factors leading to cost and time overruns. This will 
further provide improved current practices in delivering better quality construction 
projects that satisfy clients’ requirements and in which cost and time overruns are 
minimised.
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1.1 Introduction
This chapter presents an overview of the research study. It provides a background to the 
study, the statement of the research problems, aim and objectives. The chapter also 
outlines the research methodology used in actualizing the research and then concludes 
with giving an overview of the structure of the thesis.
1.2 Background of the Study
The construction industry is one of the most complex and inherently risky businesses 
and has a very poor reputation for managing risks, with many major projects failing to 
meet deadlines, cost and quality (Smith et al, 2006). Flanagan & Jewell (2005) note that 
risk is not handled adequately, resulting in poor performance, increased costs and time 
delays. Libyan construction projects, in particular, experience these problems and often 
to a greater extent than most other countries. This can be attributed to both expected and 
unexpected risk factors, specific to Libya, that are not effectively dealt with at various 
stages of the construction process. Wells (1986a) states that the lack of an appropriate 
approach to address these risks has led to lots of undesirable results in project execution, 
particularly in the Libyan construction industry. According to a report published by the 
Libyan General People’s Committee PGC (2003), 97% of construction projects 
associated with the public and private sectors between 1991 and 2003 suffered delays 
and had a high impact on project cost and time. During this period (which was Libya’s 
blockade time) because of the UN sanctions against Libya following the Lockerbie 
bombing in 1988, the price of construction materials (including steel) was very high and 
many projects were stopped in anticipation of a return to old price levels, causing direct 
delays. Contracting parties also created disputes between the contractor and owners, 
which further increased projects’ cost and duration. Another report conducted by the 
Public Committee of Project Monitoring and Follow-up (2004) in Libya showed that 
time and cost overruns are a common problem in the Libyan Construction Industry 
(LCI). Moreover, in early 2011, Libya was mired in political conflict with the 
widespread popular protest against the Al-Gaddafi government. These dramatic events 
imply that Libya will be faced with substantial challenges in terms of reconstruction and
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reorganisation. There is an urgent need to modernize and restructure the country’s 
construction industry.
The chief purpose of this study is to explore and understand the main characteristics of 
the LCI and its associated processes and operations, as well as to identify the major 
obstacles constraining its practice and operations. It will also develop and validate a 
framework through which to manage risk factors that significantly influence projects’ 
time and cost performance.
In order to identify the major risk factors, the author reviewed and examined the causes 
of cost and time overruns in various countries worldwide; These include Arditi et al 
(1985) in Turkey, Amer Wahid (1994) in Egypt, Mansfield et al. (1994) in Nigeria, 
Assaf et al. (1995) in Saudi Arabia, Mezher and Tawil (1998) in Lebanon, Al-Moumani 
(2000) in Jordan, Ahmed et al. (2003) in the US, Koushki et al. (2005) in Kuwait, 
Yakubu (2010) in the UK.
Most of these studies have been conducted over 10 years ago. This creates a need for 
more up to date research and investigation to reflect latest developments. Some of these 
studies have focused either on cost or time overruns, whereas these two are very much 
related in the control of projects: the greater the time for completion, the higher the cost, 
because delays mean more hours worked and more staff, plant, equipment, direct and 
indirect costs, as well as potential claims between contractor and client and a greater 
concern with the financing of organisations. Any study devoted to time control should 
focus equally on cost control, which is the position taken in the present work.
The author has summarised and tabulated the most important causes of delays and cost 
overruns in different countries by analysing the many previous surveys. The author has 
collated these studies and investigated the 15 most frequent delay and cost overruns 
factors in those countries’ construction projects. The outcomes are shown in Table 2.4
The quantitative study for this research was carried out through the survey questionnaire 
I in order to determine the factors influencing time and cost overruns in Libyan 
construction projects. This stage of the research also identifies the methods used to 
determine the times and costs of activities involved in construction projects.
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Additionally, the study did not stop at the identification of the factors causing cost and 
time overruns, but continued progress onto finding ways of mitigating measures for the 
identified risk factors in order to develop a framework for minimising cost and time 
overruns.
1.3 Statement of the research problems
There is a consensus that the construction industry is subject to more risk and 
uncertainty than are other industries. The LCI has a poor image in the construction 
market owing in part to its poor performance over the past few decades. Many Libyan 
construction projects were, however, found to be completed at a much higher cost over 
a longer period of time than the original plans allowed for (Libya General People's 
Committee of facilities and housing, 2006). In 2007, a new boom took place in the LCI. 
Billions of dollars were offered to rebuild the country and its facilities. For example, in 
November 2007 the government announced plans to spend more than $123 billion on 
public works over five years; more than $30 billion were allocated for the infrastructure 
and housing sectors alone in that year. More than 500,000 housing units were planned 
for the next ten years (ICS, 2009).
There are wide gaps in knowledge about the LCI in terms of its management and 
operations and there seems to be a lack of academically based research into the current 
practice of project management in Libya. However, the available information relevant 
to the LCI was very limited and characterized by contradiction. Therefore, new 
regulations and policies are needed. For example, improving construction efficiency by 
means of timeliness and cost effectiveness would definitely contribute to cost saving for 
the country as a whole.
In order to improve the processes of the LCI, it is thus necessary to understand the key 
factors affecting the construction industry and its associated operations: how the 
industry is organized, how construction activities are conducted and what the major 
obstacles constraining the industry's operations are. The present work attempts to 
answer these questions.
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Therefore, it was decided to conduct this research to fill gaps in knowledge of the LCI 
through remedying the unclear understanding of the process of project control in LCI. 
The main purpose of this research will be to explore and understand the main 
characteristics of the LCI and its associated processes and operations, as well as to 
identify the major obstacles constraining its practice and operations. It will also develop 
and validate a framework through which to manage risk factors that significantly 
influence projects’ time and cost performance.
1.4 Research Aim
The aim of the research is to investigate Libyan project cost and time control process in 
practice and to develop and validate a framework to proactively minimise time and cost 
overruns in Libyan construction projects.
1.5 Research Objectives
❖ To examine the current situation regarding time and cost overruns in Libyan 
construction projects
❖ To identify the major risk factors causing time and cost overruns in Libyan 
projects
♦> To determine the current procedures of cost and time control tools and 
techniques adopted by practitioners in the Libyan construction projects
❖ To explore the perception of professionals (contractors, consultants and owners) 
involved in the LCI regarding the important processes of cost and time control
❖ To establish measures that will assist to mitigate the causes of cost and time 
overruns in Libyan construction projects
❖ To develop and validate a project cost and time control framework.
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1.6 Research Methodology
Because of the wide range of data collection, as well as the nature of the data required to 
confirm and validate the situation, this study adopted a quantitative approach initially. 
Nevertheless, qualitative methodology was used to complement that approach because 
of its advantages -  in particular, to develop a framework that will guide the practitioners 
of Libyan construction projects to the successful adoption of project control. The 
evaluation process of this study is based on combining qualitative and quantitative 
methods. The researcher first adopted a quantitative approach using questionnaire II to 
define participants’ responses regarding their perspectives on mitigation measures. 
Questionnaire III, however, was designed for open-ended questions to reveal qualitative 
information about the project control framework to use the feedback of participants of 
questionnaire III to re-validate the developed framework elements. The description of 
objectives of the study relative to the methods adopted and processes implemented in 
answering the research questions are shown in Figure (1.1)
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Objectives M ethods Descriptions Stages
Objective 1: To examine 
the current situation 
regarding time and cost 
overruns in Libyan 
construction projects
Objective 2: To identify
the major risk factors 
causing time and cost 
overruns in Libyan 
projects
Objective 3: To determine 
time and cost control 
tools and techniques 
utilized by practitioners 
in Libyan construction 
projects
Objective 4: To explore 
the perception of 
professionals involved 
in the LCI regarding the 
important processes of 
cost and time control
Objective 6: To develop and 
validate a project cost 
and time control 
framework
Objective 5: To establish 
measures that will assist 
to mitigate the causes of 
cost and time overruns in 
Libyan construction 
projects
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Figure 1-1: Research Objectives Relative to the Methods
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1.7 Thesis structure
The thesis comprises four main parts. The first part is focused on exploring and 
reviewing the delay and cost overrun factors in the construction industry. The second 
part introduces the research methodology and processes, analyses the methodology for 
the quantitative and qualitative data, and discusses the study’s findings. The third part 
includes the development of a framework for project cost and time control. Part four 
includes the evaluation of the developed framework, conclusion and recommendation. 
Finally, references and appendices are included.
The first chapter of the thesis presents an introduction to the thesis by providing the 
background to the study and highlighting the statement of the research problem, the 
research aim and objectives.
The author believes that the tasks needed to achieve the objectives must be split into 
component parts and programmed within a reasonable time-scale. The literature review 
process began by investigating project cost and time control processes in order to gain 
insight into the structures and theories associated with risk in construction projects. 
These theories and project control modelling approaches were thoroughly reviewed and 
compared. The literature review’s broad scope was important in increasing the 
researcher's knowledge of the research topic as well as in delineating the research 
problem.
The general purpose of the literature review is to gain an understanding of the current 
state of knowledge regarding the research topic. The present research examines what 
other authors have written about project control, in order to develop a theoretical 
framework for successful adoption and implementation of time and cost control in the 
construction industry. The author has found that the literature is a fruitful source of 
concepts, theories and evidence about construction project cost and time overruns. 
Monographs provided a good introduction to an overview of the issues of importance in 
project control. As well as online sources, most relevant information is to be found in 
journal articles and international conference papers.
The second chapter provides a review of previous studies in this area, deals with the 
problems associated with project cost and time, and then classifies the causes and 
factors contributing to overruns in order to determine the most important of these causes
in various building projects in countries worldwide. Chapter three takes Libya’s 
demography and its economy as well as just its construction industry into account in 
order to explore the main characteristics of the LCI and its associated processes and 
operations, and to identify the major constraints on those operations.
The fourth chapter of the thesis provides justification for the primary research 
methodology chosen for this project as seen in the chapter. It discusses several 
methodologies, including the methods of data collection. The research methods 
considered in this study are literature research, questionnaires and semi-structured 
interviews to develop a framework to minimise cost and time overruns in Libyan 
construction projects. Data analysis is carried out using Statistical Package for the 
Social Sciences (SPSS) for quantitative data and manually based on a systematic 
process for qualitative data in chapters six and seven.
Theory and practice have been linked through the literature review and the involvement 
of practitioners in an attempt to develop a framework for minimising cost and time 
overruns in the Libyan construction projects in the third part of the thesis. The 
developed framework was refined and evaluated and the proposed mitigation measures 
were validated. This was achieved using the perceptions of experts in the Libyan 
construction projects in the fourth part of the thesis in chapter eight. The conclusions 
derived from the research study and recommendations for promoting good practice are 
presented in last chapter of the thesis.
1.8 Summary
This chapter has presented an introduction to the thesis by providing the background to 
the study and highlighting the statement of the research problem, the research aim and 
objectives. This chapter also presented a brief overview of the research methodology 
and concluded by giving a structure to the thesis.
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Chapter 2 Review of Factors 
Influencing Time and Cost 
Overruns in Construction 
Projects
2.1 Introduction
Modem constmction projects do not allow risks and uncertainties to be dealt with at the 
whim of project owners’ and contractors’ experience and intuition. Risk management is 
therefore increasingly a prerequisite in the industry. All organisations face a huge 
variety of risks including physical risks to property or people, failure of service de­
livery, financial loss, information management and damage to the organisation's reputa­
tion. The importance of risk management to the industry is expressed in pragmatic 
constmction project management methods to identify and remove risk factors before 
dangerous situations are created. Risk management is not about predicting the future. It 
is about understanding a project and making better decisions regarding the management 
of that project in the immediate future.
Constmction delays and cost overruns are the biggest issues facing constmction projects 
and affecting delivery in terms of time, budget and required quality. The characteristics 
of delay factors and their level of impact vary from project to project, ranging from a 
few days to years. They have significant financial, environmental and social impacts in 
constmction projects; therefore, it is vital to investigate the causes of delays and cost 
overruns and analyse their impact. Although many studies have examined the causes 
affecting delays and cost overruns in constmction projects, they have rarely discussed 
the common causes of such delays or cost increases.
Because of one of this study’s objectives is to identify the critical factors affecting time 
and cost within the constmction industry, this chapter starts by outlining the concepts 
involved in risk and uncertainty. It then reviews previous studies in the area of time and 
cost overrun of constmction projects, presents the problems associated with project 
costs and timings, and classifies the causes and factors contributing to overruns so as to 
determine the most important causes of delays within building projects in different 
countries.
2.2 Different Definitions and Perspectives on Risk
The word “risk” originated from the French word “risque”, and began to appear in Eng­
land, in its anglicised form, around 1830, when it was used in insurance transactions
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(Smith, 1999). Risk is a multi-faceted concept that differs according to viewpoint, 
experience and attitude, which is why it has several meanings and definitions. 
Contractors, engineers and designers conceptualize risk from the technological 
perspective, developers and lenders see it financially and economically, and chemical 
engineers, health professionals and environmentalists view it through the lens of 
environment and safety. Any concept of risk can thus be uncertain or variable.
The majority of English dictionaries define "risk" as the hazard or danger of something 
that may have unlikely outcome, or as the probability of an inconvenient incident 
depending on the circumstances. The Oxford English Dictionary defines risk as danger, 
hazard, exposure to peril or mischance, and also as the hazard of commercial loss. The 
Oxford Advanced Learner’s Dictionary (1995) describes risk as the “chance of failure; 
the possibility of meeting danger or of suffering harm or loss”. (Hornby, 1995)
Many researchers have attempted to define risk. Among them are the following:
❖ “The probability of occurrence of some uncertain, unpredictable and even 
undesirable events that would change the prospects for the profitability on a 
given investment” (Kartam, & Kartam, 2001)
❖ The “exposure to loss/gain or the probability of occurrence of loss/gain 
multiplied by its respective magnitude” (Jaafari, 2001)
❖ The “possibility that events, their resulting impact and dynamic interactions may 
turn out differently than anticipated” (Miller and Lessard, 2001)
♦>' “A situation where the future outcome is not known with certainty, but where 
the various possible outcomes can be predicted from knowledge of past or 
existing events” (Ejinimma, 2004)
❖ “The chance of an unfortunate event times the cost if such an event occurred” 
(Hubbard, 2009)
❖ “The threat or possibility that an action or event will adversely or beneficially 
affect an organisation’s ability to achieve its objectives” (Burtonshow-Gunn, 
2009)
❖ “A combination of the uncertainty of occurrence of a possible outcome from an 
initial event and associated positive or negative payoff of the outcome on our 
intelligent agent with respect to achieving its goal(s)” (Yaxin & Williams, 2010)
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❖ The possibility of loss or injury (Rounds & Segner, 2011)
Construction involves working with dangerous materials, tools and equipment, which 
makes it risky and depends to a great extent on workers, which entails a great deal of 
variability that results in an entire class of performance risk. Cretu et al. (2011) 
conclude that risk represents an uncertain outcome.
Many organisations have also attempted to identify the meaning of risk
❖ The UN’s approach is distinctly techno centric: “expected losses of (persons 
injured, lives, economic activity disrupted and property damaged) by reason of a 
severe hazard for a given region and reference period” (UNDHA, 1992).
❖ “A combination or frequency of occurrence of a defined threat or opportunity 
and the magnitude of that occurrence” (The Association for Project 
Management, 2002).
❖ “A significant uncertain occurrence... defined by the combination of the 
probability of an event occurring and its consequences on objectives...the term 
“risk” is generally used to embrace the possibility of both negative and/or 
positive consequences” (the UK’s MoD Risk Management Guidance, 2002).
❖ “Risk is the possibility for realisation of unwanted, health, property, adverse 
consequences to human life, or the environment; estimation of risk is usually 
based on the expected value of the conditional probability of the event occurring 
times the consequence of the event given that it has occurred” (Society of Risk 
Analysis, 2003).
❖ That recognition of both positive and negative impacts resulting from risks is 
echoed by the Project Management Institute: “an uncertain event or condition 
that, if it occurs, has a positive or negative effect on a project’s objectives” (PMI 
2004).
Furthermore, the parties involved in a construction project all view risk from their own 
perspectives. Clients or financiers are concerned in a broad way with how possible 
changes in estimated costs, benefits and timing will affect their rate of return. 
Contractors have similar concerns, but might see risks as relating to maintaining short­
term cash flows and maximizing long-term profitability. Professional consultants view
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project risks from the point of accurate fee estimates, good management, prompt and 
full payment of fees, costs of uninsured risks and the future costs of insurance 
premiums. In the construction industry, great risks can lead to catastrophe as time and 
cost overruns turn profitable projects into loss-making ventures.
Risk, seen as chance, can sometimes be viewed as advantageous, as long as it is allowed 
for (Mills, 2001). Generally, it appears that there are two options by which risk is 
determined:
❖ Risk is an umbrella expression with two dimensions:
> Opportunity, i.e. risks with positive outcomes
> Threat, i.e. risks with negative outcome
❖ Uncertainty is the "overarching" term with two formations:
>  Risk, i.e. uncertainty with negative outcomes
> Opportunity, i.e. uncertainty with positive outcome. (Hillson, 2002)
Aven & Renn (2010) state that definitions of risk have the following properties:
❖ They accommodate both undesirable and desirable outcomes
❖ They address uncertainties instead of probabilities and expected values
❖ They are not restricted to specific consequences and quantities
Basically, construction risks can result in:
❖ Failure to keep within budget
❖ Failure to keep within time schedules
❖ Failure to meet the required quality
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2.3 The Distinction between Risk and Uncertainty
Construction practically never operates under conditions of certainty. Chapman and 
Ward (2002) define uncertainty as “a lack of certainty; involving variability and 
ambiguity”. Winch (2010) state that “it is the absence of information required for the 
decision that needs to be taken at a point in time”. Aven & Renn (2010) see it as the 
difficulty of predicting the occurrence of events and/or their consequences based on 
incomplete or invalid databases, possible changes of the causal chains and their context 
conditions, extrapolation methods when making inferences from experimental results, 
modelling inaccuracies or variations in expert judgments. According to Cretu et al. 
(2011), uncertainty poses project management a particular set o f problems, as it can 
potentially affect outcomes for ill as well as for good.
The expressions “risk” and “uncertainty” can be applied in different ways, and it would 
be useful at this stage to clarify the difference between them. From the above definitions 
of risk and uncertainty, it can be seen that there is a difference between the two. Risk 
and uncertainty are distinguished by Merrett and Sykes (1973) as follows: “uncertainty 
exists when there is more than one possible outcome to a course of action but the 
probability of each outcome is not known”. Uncertain events are random events which 
defy prediction. Risk events can be managed; uncertain events cannot. It should 
therefore be a fundamental rule of risk management to reduce uncertainties to a 
minimum. Although in a practical situation, the distinction between risk and uncertainty 
is not critical, the concepts of risk must strictly reflect the realities of a decision 
situation. For example, the change of a government's policies may not be a risk to a 
Western construction firm, but it is an uncertainty.
2.4 Construction Risk
Flanagan & Jewell (2005) have suggested that, in relation to cost and time, the 
construction industry is, perhaps more than most, at particular risk. They note that this 
risk is not dealt with sufficiently, resulting in poor performance with increased costs and 
time delays. Indeed, many construction projects are faced by scheduling problems,
causing them to overrun their predetermined due date and cost, because delays mean 
more hours worked and more staff, plant, equipment, direct and indirect costs, as well as 
potential claims between contractor and client and a greater concern with the financing 
of organisations.
2.5 Concept of Time and Cost in Construction Projects
The purpose of time and cost calculations in the construction industry is to ensure that 
projects deliver on time and within budget. Construction professionals around the world 
pay attention to time and cost overruns in projects; their likely query is: “has the project 
been finished and delivered on time, within budget and to the specified quality?”
The construction industry has a generally poor reputation in terms of delivering projects 
to cost and on time. Kartam & Koushki (2004) find that most construction projects 
experience cost overruns and time delays during the construction stage. According to 
Murray and Langford (2003), the factors leading to failure in construction projects are 
budget (cost) overruns, lack of value for money, failure to finish on time and poor 
quality of work. Turner (2006) suggests that time and cost control are inherent elements 
of project management.
Because the ways that processes, timings and costs of construction projects are 
controlled differ from one organisation to another, many researchers state that time and 
cost objectives in any construction project involves dealing with specific problems and 
risks.
2.5.1 Project Cost Considerations
Project cost is defined in various ways. For Kwakye (1997), the total project cost is the 
client’s total expenditure on the project, which is the sum total of factors such as land 
and construction costs, interest charges and fees. Hendrikson and Au (2000) maintain 
that “the capital cost for a construction project includes the expenses related to the 
initial establishment of the facility: planning and feasibility studies, land acquisition, 
architectural and engineering design, equipment and labour, construction (including
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materials), and equipment and furnishings not included in construction”. According to 
Lock (2007), every project should be controlled against detailed cost budgets so as to 
ensure that the expenditure authorised in its contract or charter is not exceeded. Zwikael 
& Smyrk, (2011) define a project’s cost as the outlays required to purchase resources 
for the project. Generally, a project’s cost depends on its size, type, form, location, 
complexity, level of specification, tendering climate, predicted inflation, risks and 
procurement method. It can be concluded that project cost is the amount of money that 
is required to complete all project activities. It concluded that the cost of the project is 
influenced by:
• specifications of the end products such as levels of performance, quality, and 
reliability
• compliance with governmental, institutional, or internal standards
• technical requirements such as the need to upgrade computer hardware, and 
administrative needs including a company’s financial policies
•  The Project Cost Estimate
For a detailed project, a budget or cost plan and cost estimate are usually prepared as 
soon as the design has been finalized. The aim of a cost estimate is to give an indication 
of the possible cost of the project. Cost estimates fall into two groups:
( • Unit methods of cost estimate
These unit costs are extrapolated forward in time to reflect current market conditions, 
the project’s location and the particular character of the job being considered.
• Element cost per square metre - GFA method
In this method the element cost is divided by the gross floor area (GFA). This gives the 
cost per square metre of GFA.
•  Project Cost Overrun
Cost can be used as an indicator for project control performance. But cost estimates in a
project are revised at various stages to improve their accuracy; after every such revision,
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they invariably increase. According to Choudhury (1988), “Cost overrun, the expression 
which is used to represent the variance between the original sanctioned cost and the 
final cost incurred, would then provide no indication of managerial performance”. 
Jackson (1999) defines cost overruns as the difference between the final contract 
amount and the original contract amount divided by the original contract award amount.
Cost overrun = Final Contract Amount -  Original Contract Amount 
Original Contract Amount
For Choudhry and Phatak (2004), cost overruns are the difference between the original 
cost estimate and actual construction cost on completion of commercial sector 
construction projects. Cretu et al. (2011) defines cost overruns as the difference between 
the low bid and the actual incurred cost at the time of construction completion.
2.5.2 Project Time Considerations
Various definitions of project time have been given. According to Clough et al. (2000), 
project time is the completion of the project on the interim completion dates required for 
phases of the work, or the date stated in the contract. Sunny and Kim Baker (2000) 
define project time as the period needed to finish the work starting from location until 
completion, while for Kerzner (2009) it is the period from the beginning until the end of 
the work. Estimating the time of tasks is of great importance. Unfortunately, this is like 
trying to predict the future. It is only a guess, but there are better ways to guess than 
others. It should be obvious that the actual project time has to match or improve upon 
planned progress. All significant stages of the project must take place no later than their 
specified dates so completion occurs on or before the planned finish date.
•  The Project Time Estimate
There are several methods that can apply to make guesses or estimates of the project 
time as accurate as possible. They are as following:
• Depending on records of preceding project paperwork or files.
• Trying to find similar project that has been completed.
• Seeking expert opinion, this should be used whenever possible.
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❖ Project Time Overrun
The meaning of completion may also differ from project to project. How much time a 
project eventually takes and who has contributed to overruns are questions that no one 
can answer without undertaking research. According to Trigunarsyah (2004), time 
overrun is the extension of time beyond the time estimated as stipulated in the approval 
contract or planned completion dates traceable to the contractors. Badiru (2009) 
suggested that time slips away too easily and is irrecoverable. If time is not managed 
effectively, a project that has a fixed term for completion cannot succeed. Managing 
time implies eliminating inessential activities from the project’s schedule. In summary, 
time overruns are the extra time taken to finish the project over and above the time 
schedule; these overruns are caused by both external and internal factors.
2.6 The Time-Cost Relationship
The relationship between cost and time has been explored by many studies over a long 
period of time. Since the late 1960s many researchers have explored the apparent 
relationship between the duration of a building project and its price.
Recently, many researchers have turned their attention to long-term trends in the 
relationship between time and value, developing models that allow the rapid forecast of 
project duration using only the budgeted cost and current cost indices.
Bromilow (1969) identifies the relationship between project cost and time as
T = KCb
Where
T is the actual construction time in working days 
C is the cost of building in millions of dollars
K is a constant-characteristic of building time performance in Australia, and 
B is a constant-indicative of the sensitivity of time performance to cost level.
Extensive use has been made of Bromilow’s time-cost model (the BTC model) in 
estimating project duration. The model indicates that a construction project’s duration is 
basically a function of its total cost. It provides a basis on which all parties concerned
with the construction process can establish a fairly accurate probable duration of a 
project measured in days, given the estimated cost of the project.
Since Bromilow (1969) first presented the relationship between a construction project’s 
cost and time, numerous studies have been carried out for civil engineering and building 
projects around the world. Bromilow & Henderson (1977), Bromilow et al. (1980, 
1988), Walker (1995) and Love et al. (2005) calibrated the BTC model in Australia. 
Kaka and Price (1991) studied the model in the UK, Chan and Kumaraswamy (1995) 
and Chan (1999) did the same for Hong Kong, Chen and Huang (2006) for Taiwan, 
Chan (2001) and Endut et al. (2006) for Malaysia, Ogunsemi and Jagboro (2006) for 
Nigeria and Hoffman et al. (2007) for the US. Le-Hoai et al. (2009) attempted to fit 
experiential building project data for the BTC model in Vietnamese construction 
projects.
Bromilow (1969) and Walker (1995) find cost to be a key determinant of time 
performance in Australia. Ng et al. (2001), after refitting and testing the BTC model 
with a new set of data, compare the findings with previous Australian studies and found 
that the length of unit construction time changed over time. They conclude that there 
was an improvement in construction speed over the three decades from Bromilow’s 
1969 study. Love et al. (2005) perform an analysis with a data pool of 161 building 
projects between procurement method, project type and project duration, and suggest 
that cost is a poor predictor of time performance.
Kaka and Price (1991) apply the cost-time relationship to civil and building projects, 
concluding that the BTC relationship remains the same but the constant of the equation 
changes with the type of project. Kumaraswamy and Chan’s (1995) conclusion from 
their survey of housing, building and civil engineering projects in Hong Kong 
construction projects is that both types of project can apply Bromilow’s model. A study 
in Hong Kong by Chan (1999) showed that the relationship between cost and time is a 
suitable tool for construction practitioners in both private and public projects. Between 
the late 1980s and the early 1990s, Chan’s (2001) similar investigation of public sector 
projects in Malaysia presents an applicable BTC model. Endut et al. (2006) finds that 
there is no evidence by which to recommend that all project parameters follow the BTC 
model.
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However, Ogunsemi and Jagboro (2006) suggest that Bromilow’s model is not suitable 
for Nigerian construction projects; they therefore seek better predictive abilities by 
developing an improved piecewise model. Chen and Huang (2006) confirm that only 
private projects follow the Bromilow model.
2.7 Review of the Causes of Time and Cost Overruns in 
Construction Projects
Delays and cost overruns in construction projects are a common problem in the 
construction industry. The extent of these problems differs significantly from project to 
project, but they are especially severe in developing countries. None of the systems and 
tools that have been developed to permit successful project delivery and none of the 
attempts that have been made at improving construction development, have prevented 
many construction projects from accruing a shameful history of project cost and 
delivery.
Arditi et al. (1985) carried out a questionnaire survey of contractors, investors and 
public agencies that undertook public projects in Turkey during the period 1970 to 
1980. The most important variables causing time and cost overruns they identified 
included increased wages, material prices, intermittent inflation, problems obtaining 
construction materials at their official unit prices, delays in public construction such as 
inflationary environments, inaccurate cost estimates prepared by public sector quantity 
surveyors, security problems at work, workers' health problems, difficulties obtaining 
construction materials, delayed monthly payments by public agencies, contractors' 
financial difficulties, shortages of construction training, contractors taking on additional 
jobs, and shortages of skilled workers.
Amer Wahid (1994) posted a survey of the factors involved in time and cost overruns in 
Egyptian construction projects to consultants, owners and contractors in construction 
projects, finding that the common causes were design modification during construction, 
lack of finance and payment for completed work, poor contract management, shortages 
of certain materials and sub-contractors and material supplier problems.
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Mansfield et al. (1994) identified 16 main factors causing cost overruns in Nigeria, 
including poor contract management, delayed payment and financing of finished 
projects, deficiency of construction materials, imported plant items and resources, 
nominated contractors, subcontractors and design changes. The main variables affecting 
time overruns included price fluctuations, incorrect price estimates, work delays and 
extra work.
Assaf et al. (1995) outlined 56 common causes of delay in large building construction 
projects and their relative importance in Saudi Arabia, finding the most important 
factors to include preparation and approval of drawings, delays in contractor payment 
by design changes and owners, cash problems during construction, the relationship 
between the contractors, slow decision-making processes, labour shortages, design 
errors and inadequate work skills.
Mezher and Tawil (1998) conducted local interviews with Lebanese owners, contractors 
and architectural and engineering firms, identifying the main causes of delay as 
materials, equipment, financing, manpower,-changes, project management, government 
relations, site conditions, environment and contractual relationships.
A more extensive study conducted by Kumaraswamy and Chan (1998) identified the 
factors concerned in construction cost and time overruns in Hong Kong from the 
contractors' point of view to be lack of design details or delay in their provision, waiting 
for approvals of drawings, discrepancies or mistakes in design documents, unexpected 
obstacles on the ground, poor supervision and management in the site, slow decision­
making on the part of project teams and professionals, client-initiated variations, 
essential variation of works and poor contractor experience. The study suggests that 
identifying the major factors involved in time and cost overruns will enhance a project’s 
performance. The accepted parameters are client satisfaction, completion to time and 
within budget, compliance with established quality standards and completion without 
accidents.
Al-Moumani (2000) carried out a quantitative analysis of construction delays by 
examining their causes in 130 public projects in Jordan from 1990 to 1997. The study 
presented regression models of the relationship between actual and planned project
durations for different types of construction facilities. He found that the actual costs 
exceeded the original contract price by 30 per cent, with the common causes of delay in 
construction projects being poor site conditions, user changes, economic conditions, 
weather, late deliveries and increase in quantities. The study recommended that special 
awareness of these factors will help industry consultants minimise contract disputes. 
Time overruns are closely related to ineffective contractor performance, and indeed to 
contractor failure.
Koushki et al. (2005) personally interviewed 450 randomly selected private residential 
project owners and developers in selected Kuwaiti regions, and arranged the main 
causes of delays he found in order of importance: changes in orders, owners’ financial 
constraints, owners' lack of experience in construction, weather, labour and contractor- 
related problems and material-related problems. The main causes of cost overruns in 
construction projects were (again in order of importance) contractor-related problems, 
material-related problems, financial constraints, changed orders, weather and labour 
constraints.
Assaf and Al-Hejji’s (2006) survey of time performance in Saudi construction projects 
found that only 30 per cent of building projects were finished on time, and that the time 
overrun was between 10 and 30 per cent. The study listed 73 causes of such overruns, 
considering the importance of different causes from the viewpoints of owners, 
consultants and contractors. The main cause of time overruns recognized by all parties 
was “changing orders”.
Sambasivam and Soon (2007) identified the main factors leading to delays on 
Malaysian construction projects: the contractor's inadequate planning, lack of 
experience, and poor site management, problems with sub-contractors, inadequate client 
finance and delayed payments for completed works, materials shortages, labour supply 
problems, lack of and failures in equipment, lack of communication between the parties 
and mistakes during the construction stage. The study concluded that time overruns in 
construction projects were a main problem in Malaysia, and recommended that 
strategies to deal with the delay be urgently developed.
Kaliba et al’s (2009) study of Zambian road construction projects identified scope
changes, bad or inclement weather due to floods and heavy rains, strikes, technical
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challenges, schedule delays, environmental protection and mitigation costs, inflation 
and local government pressures as the main causes of cost overruns, while time 
overruns were caused by contract modification, delayed payments, material 
procurements, financial processes and difficulties on the part of contractors and clients, 
poor conditions on site, economic problems, changes in drawings, unavailability of 
equipment, poor supervision, staffing problems, construction mistakes, changes in 
specifications, and labour strikes and disputes.
It is obvious that most of the existing studies about risk factors concentrated on 
developing countries. However, very few studies existed that focused on developed 
countries like the UK. More recently, Yakubu (2010) conducted both a quantitative 
analysis of a questionnaire survey and a qualitative analysis of interviews in order to 
investigate project time and cost controls in the UK, showing the main causes of project 
cost and time overruns to be risks and uncertainties, design changes, complexity of 
works, inaccurate evaluation of project times and durations, and inadequate 
performance of subcontractors.
All these studies have added significantly to the body of information regarding the 
causes of delays and cost overruns in building projects. The major causes of cost and 
time overruns identified by researchers over a period of more than two decades are 
illustrated in the following sections.
2.8 Classification of the Factors Causing Cost and Time Overruns
The identification of factors affecting planned, stipulated and achieved construction
times and costs of construction projects were found to differ from study to study; no
single reliable model of the factors affecting project time and cost overruns was
authoritatively established by project management or construction institutions. In brief,
every project involves a number of activities, any one of which may take more time than
expected. This can be due either to extended activity duration or to delays in starting.
The reasons for these two factors may be different, and the resulting delays could knock
on to succeeding activities, which in turn could delay the project’s completion. Various
ways have therefore been used to classify the causes of delays and cost overruns in
construction projects. Recently, many researchers have relied on the categorisation of
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causes identified in the existing literature. Kaming et al. (1997) suggests that delays of 
construction projects can be divided into three categories:
• Those over which neither party to the contract has any control.
• Those over which the construction owner (or his/her representative) has control
• Those over which the contractor (or any subcontractor) has control
Assaf et al. (1995) suggests that the perceptions of the three main parties to a project
(owners, consultants and contractors) constitute the most important group of delay 
factors. This group was rated of great importance by contractors and 
engineering/architecture companies and relatively lowly by manpower, while owners 
were also ranked as very important by the clients, moderately important by the 
contractors and not very important by the engineering and architecture companies, while 
changes were ranked somewhat high by all parties. Equipment was ranked very low by 
all parties, and scheduling and controlling as moderately important by contractors. A 
relation with government was also counted as relatively important by both owners and 
contractors, but not at all by architecture/engineering firms. These firms themselves 
were not rated at all highly by the owners. All three parties thought that contractual 
relationships, while none of them had that opinion of environmental factors.
Chan’s (1995) examination of the main factors affecting the time taken for completion 
of construction projects proposes that these factors can be classified into the following 
four major categories:
• Project scope
• Project complexity
• Project environment
• Management-related attributes
Al-Khalil and Al-Ghafly (1999) use six major categories, with a further subdivision of 
“contractor performance” into five sub-categories, resulting in the following scheme:
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• Contractor performance
> materials
> equipment
> manpower
> project management
> project finance
• Owner administration
• Early planning and design
• Government regulation
• Site and environmental conditions
• Site supervision
Chang (2002), on the other hand, uses a three-part categorisation:
• Compensable - mainly within the construction owner's control -  i.e. failure to 
comply with owners’ requests
• Non-excusable - mainly within the consultant's control -  i.e. mainly consultant 
failures
• Excusable - beyond either the owner or consultant's control -  i.e. the growing 
needs of the client and stakeholders.
Non-Concurrent
Excusable Delays
Concurrent
Non-Excusable Delay
Compensable Non-Compensable Critical Non-Critical
Figure 2-1: Sequential Relationships between Categories o f Time Overruns (Vidalis et al., 2002)
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According to Chang (2002), his grouping will make it easy to determine where any 
difficulties within the construction project’s life cycle originate.
Chang proposes the following four categories that incorporate all classifications 
employed by previous studies.
• Owner-caused delays (OCD)
• Contractor-caused delays (CCD)
• Project-specific matter caused delays (PMCD)
• Third party (natural) caused delays (TPCD)
Ahmed et al. (2003) finds that the causes for delays in construction projects fall into the 
internal and external categories. The former consist of the causes created by the four 
parties (the contractors, owner, designers and consultants) involved in the project. Other 
delays for which the four parties are not responsible are external causes such as 
materials, suppliers, the government or the weather.
Chan et al. (1995), Ogunlana et al. (1996), Kaming et al. (1997), Ahmed et al. (2003), 
Sambasivan and Soon (2007) and Alghbari et al. (2007) and others suggest the 
following factors causing construction projects delays and cost overruns. The list is 
given in the four categories used by several researchers.
• Contractor-related causes
The contractor’s responsibility is to build the project according to the contract within
the specified cost and time constraints, and to the specified standards. Previous studies
investigating the responsibilities for project delays have found that, for the most part,
that responsibility lies with the contractor. The factors involved can be grouped into the
following categories: as shortages of materials on site, delays in delivery of materials to
the site, mistakes in construction and defective work, shortages of site labour; poor
labour skills and experience, low labour productivity, coordination problems with other
parties, financial problems, lack of subcontractor skills, poor site management, lack of
site contractor staff and equipment and tool shortages on site.
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• Consultant-related causes
The consultant’s role is to advise the client on the best contract strategy for the project 
at the conceptual stage. Various factors related to consultants may lead to project 
delays. These factors fall into the following categories: lack of experience on the part of 
consultants, absence of consultant site staff, lack of experience on the part of such staff 
(supervisory and managerial personnel) when present, incomplete documentation, 
delayed and dilatory decision making and dilatory issuing of instructions.
• Client-related causes
Construction industry clients constitute the single most important group on project 
teams. Since the nature of construction projects requires knowledgeable organisations or 
people to serve as project managers, the client’s responsibility is demanding. Client 
involvement in construction projects can facilitate the speed at which projects proceed. 
Clients must be able to take quick decisions on various matters such as approving work, 
responding to contractors and changing orders. Their involvement in the project must 
not disrupt the contractor’s project plan. Because delays to payments or budgetary 
shortfalls may result in projects proceeding slowly and therefore in late completions, 
clients should ensure that adequate funds are available to meet professional service 
payments and the demands of the schedule.
The factors relating to client responsibility for delays and overruns are procrastination in 
decision making, contract modifications (replacements and addition of new work to 
projects and changes in specifications), lack of working knowledge, lack of 
coordination with contractors, and financial problems (delayed payments, financial 
difficulties and economic problems).
• External factors
External factors are the lack of equipment, tools and materials in the marketplace, poor 
weather conditions, poor economic conditions (e.g. devalued currencies and inflation 
rates), poor site conditions (e.g. location and nature of the ground), changes in laws and 
regulations, transport delays and works on public infrastructure such as roads, utilities 
and public services.
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2.9 Identification of Factors Causing Time and Cost Overruns
Time and cost overruns occur in every construction project and the magnitude of these 
problems varies considerably from project to project. Therefore, it is essential to 
identify the factors of delay and cost overrun in order to minimize risk in any 
construction project. For the purpose of this research, Table 2.1 illustrates factors that 
influence time and cost overruns in different countries in the world, followed by 
categorization and tabulation of these factors which collected from literature review into 
nine groups, followed by identification of 15 most frequent delay and cost overrun 
factors in construction projects in these countries. See Tables (2.2), (2.3) and (2.4) 
below
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was conducted
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Factors causing Project cost 
overrun
Arditi 
et al., 
1985
Kaming 
et al 
1997
Mansfiel 
d et 1994
Koushki, 
AlRashid 
and Kartam 
2005
Long Le- 
et al 
2008
Kaliba 
et al 
2009
Yakubu
(2010)
Unrealistic design development 
periods
*
Changed engineering conditions 
from the contract document
•
Unpredictable weather conditions * •
Client-induced additional work 
beyond the original scope
*
Rework due to errors/omissions 
during construction (quantity & 
quality)
*
Error in the estimated activity 
completion time
* *
Noncompliance with conditions 
o f contract
Delay in contractors payment o f  
completing work
*
Consultant/engineer-driven 
frequent changes in design and 
materials
*
Lack of co-ordination between 
design team and contractor
*
Poor site management and 
supervision
•
Poor contract management *
Increases in price materials, 
increase in wages and inflation
«
Difficulties in obtaining 
construction materials at official 
current prices
•  ■
Bad or inclement weather * •
Scopes change •
Strikes and technical challenges *
Inflation and local government 
pressure
*
Schedule delays •
Inaccurate estimates leading to 
delays.
*
Price fluctuations *
Increased cost o f materials *
Increased cost o f labour due to 
environment restriction
•
Poor experience o f project 
location
*
Poor experience o f project type •
Poor experience o f local 
regulation
•
Construction delays *
Shortages o f materials •
Inaccurate estimates «
Slow payment o f completed 
works
• •
Design changes • •
Table 2-3: Factors Influencing Cost Overruns
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From the analyses of many previous surveys investigating, the author has summarised 
and tabulated the most important causes of delays and cost overruns in different 
countries. The author has collated these studies and used them to investigate the 15 most 
frequent delay and cost overrun factors in construction projects in these countries. The
outcomes are shown in Table 2.4.
Factors causing 
project delays and 
cost increase
Countries
Tu
rk
ey
N
ig
er
ia
H
on
g
K
on
g
Th
ai
la
nd
In
do
ne
si
a
Jo
rd
an
M
al
ay
si
a
V
ie
tn
am
Za
m
bi
a
U
K
Inclement weather • • • • * * • •
Labour shortage/low 
labour productivity
* * # * »
Poor subcontractors' 
performance/high 
degree of 
subcontracting
* * * • * *
Variations (design 
changes/extra work)
* • • * • * * *
Unforeseen ground 
conditions
* * • * *
Materials
shortage/late materials 
delivery
* * • • •
Inadequate 
construction planning
• • * * •
Financial difficulties • * * * • • * • •
Delays in design 
work/lack o f design 
Information
* *
Poor site management • * * * • *
Mistakes during 
construction
* • • *
Poor communication • *
Inappropriate type of  
contract used
•
Lack o f experience o f  
the consultant's site 
staff
• • •
Owner interference • * •
Table 2-4: The Major Factors Causing Time and Cost Overruns in Construction Projects by Country
3 9
The major causes of time and cost overruns shown in Table (2.4) reveal that the causes 
of time and cost overruns are shared by many countries, even though they are in 
different global regions. Nine out of ten researchers concluded that financial difficulties 
and delayed payments for completed work are the most frequent major causes of time 
overruns. The inclement weather and variations (both design changes and extra work) 
are the second most frequent major cause of time and cost overruns, as found by eight 
out of ten researchers. Third equal most frequent (six out of ten) major factor are poor 
site management and poor sub-contractor performance. Fourth equal, at five out of ten 
researchers, are shortages of construction materials, unforeseen ground conditions, 
inadequate construction planning, labour shortages and low labour productivity. 
Mistakes during construction are the fifth most frequent major cause of time and cost 
overruns. A lack of experience of the consultant’s site staff and owner interference are 
sixth (three researchers), poor communication is seventh (two researchers), and only 
one researcher found that inappropriate types of contract were the major cause of 
overruns. Turkey, Nigeria, Hong Kong, Thailand, Indonesia, Jordan, Malaysia, 
Vietnam, Zambia and the UK share some of these causes, although they are distributed 
across the globe. The most significant issue faced by these countries is financial 
difficulties on the part of either contractors or owners. Some of the major causes of time 
and cost overruns are unique to particular projects or countries.
2.10 Summary
This chapter has presented the literature on the concept of risk, and the distinction 
between risk and uncertainty. Prominent features of risk were presented, and the work 
introduced construction risk (cost and time) overruns. The most common factors 
influencing time and cost overruns as found in various studies were found to include 
problems relating to materials, inadequate planning, poor contract management, 
construction delays, inadequate planning, problems related to finance, and poor contract 
management. The chapter has shown the causes of time and cost overruns, especially in 
developing countries’ construction projects, as revealed by various studies. The factors 
causing time and cost overruns were also classified. The chapter concludes by
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identifying the most frequent delay and cost overruns factors of construction project in 
different countries. A deeper look at a number of these factors revealed that they lead to 
cost and time overruns and poor project performance because of their inhibiting effect 
on effective control. The top six factors inhibiting time and cost control in construction 
practice were revealed as financial difficulties, inclement weather, variations (design 
changes or extra work), poor site management, unforeseen ground conditions and labour 
shortages or low labour productivity.
Having successfully reviewed and examined the causes of cost and time overruns in 
various countries worldwide, the next stage seeks to present the environment and 
development of Libya’s construction industry as a first step to study of the process of 
construction project control in the country.
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Chapter 3 The Environment of 
Libyan Construction Industry
3.1 Introduction
This chapter reviews the environment and development of Libya’s construction 
industry. The main purpose of this chapter is to explore and understand the main 
characteristics of the LCI and its processes and operations, as well as to identify the 
major obstacles constraining those operations. The chapter focuses on the interaction 
between the geographical and economic circumstances of Libya on the one hand and 
historical developments in the construction industry and its current status on the other.
This chapter is organized into seven main sections. The first section briefly outlines the 
chapter’s contents. The second provides general information about Libya’s geography, 
economy and culture. The third provides information about the country’s construction 
industry and its associated processes, the fourth charts the development of the 
contemporary LCI, the fifth presents the management system of projects in Libya, the 
sixth identifies risks specific to Libyan projects and the last section provides a summary 
for the chapter.
3.2 General Information about Libya
The study of cost and time control process implementation in the LCI cannot be
properly carried out without understanding that industry’s environment and its impact 
on the implementation of project control.
3.2.1 Libya’s Geography
Libya is located in the centre of the northern coast of the African continent. It has a 459 
km border with Tunisia and a 982 km one with Algeria to the west, a 1,055 km one with 
Chad and a 354 km one with Niger in the south, and a 383 km one with Sudan and a 
1,115 km one with Egypt to the east. Libya’s total area is 679,362 square miles 
(1,759,547 square kilometres), which makes it the fourth largest country in Africa and 
17th largest in the world by size. Its coastline of 1,100 miles (1,770 km) is the 
Mediterranean’s longest, see Fig. 3.1. Over two-thirds of Libyans live on two narrow 
coastal strips near the Mediterranean Sea. Yet over 90 percent of it is desert, with rain 
falling only once every two or three years.
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Libya has three main regions: Tripolitania, Cyrenaica, and Fezzan. Until 1963, these 
regional names were the official names of provinces, but now they just indicate general 
geographic areas. Tripolitania is Greek for “land of three cities” in reference to Sabrata, 
Leptis Magna and Oea (Tripoli). Its size is 110,000 square miles (284,900 square km), 
and it has a low, sandy coast occasionally fringed by lagoons. The city of Tripoli has 
been the capital of Libya since its independence in 1951. It is also the country’s main 
port and houses a third of Libya’s total population. It is fast-growing city, with new 
high-rise apartment buildings steadily taking the place of single-floor dwelling and 
improvised shanties.
The Sahara Desert and the Mediterranean Sea are the dominant climatic influences in 
Libya. The climate is characterised by a mild and short rainy winter and warm summer 
in the northern region, whereas the interior desert and the southern region are influenced 
by the Sahara's climate which is characterised by a dry winter with warm days and very 
cold nights and a hot, dry and long summer with very extreme temperatures. It can be 
said that Libya is characterized by the general characteristics of extreme temperature, 
hot dry lands, low and variable rainfall, scarcity of water, drought and desertification. 
Consequently, the country has very limited land in terms of being suitable for life and 
development.
Tunisia
Old Regional Bound.ti 
Major Roads
Chad
400 kilometers
Figure 3-1: B oundaries and M ajor R oads o f  Libya (N icolas, 2011).
Available at: http://www.nybooks.com/articles/archives/201 l/apr/07/battle-libya/
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3.2.2 The Libyan Economy
Development and economic growth have remained an area of concern for Libya since 
the end of the Second World War. This section gives a brief historical account of the 
Libyan economy:
❖ Petroleum Industry
Since the early 1960s, the petroleum industry has increasingly dominated the whole 
economy; it provided direct employment for nearly 10000 Libyans in 1984. The 
development of the oil industry was remarkable, in terms of both its rapidity and its 
proliferation.
By 1977, Libya was classified by various regional and international organisations as one 
of the world’s oil-producing countries. However, Libya’s position declined somewhat in 
the early 1980s as OPEC production quotas were cut. By 1986, Libya was only the 15th 
largest producer of crude oil (Wallace & Wilkinson, 2004). In 2009 The World Bank 
defines Libya as an 'Upper Middle Income Economy', along with only seven other 
African countries. According to Obeida (2007), oil is still the main source of foreign 
currency, as oil revenues constitute 95.0 per cent of the country’s hard currency. 
Moreover the oil sector contributed 52.5 per cent of (GNP) in 2008 (The Central Bank 
of Libya, 2009).
When oil prices dipped in the early 80s, Libya’s GDP growth slowed to 2.6 percent. In 
2001, high oil prices boosted GDP growth to 4.6 percent in 2004 and to 10.6 percent in 
2010 (Zuliani, 2011). A small population and high oil revenues have allowed the state to 
provide an extensive level of social security, particularly in education and housing.
❖ Gas Industry
Production of natural gas in Libya received a major boost in 1971 when a law was 
passed requiring oil companies to store and liquefies the natural gas condensate from 
their wells, rather than burning it off as many had previously done. However, natural 
gas production has lagged far behind oil because the high costs of transport and
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liquefaction have made it a less attractive alternative (Wallace & Wilkinson, 2004). 
Although engineers estimate that Libya only has enough oil in existing known deposits 
to last until about 2070, the country has huge natural gas reserves that could last for 
several more centuries (Di Piazza, 2005). Zuliani (2011) states that while Libya has the 
ninth largest oil reserves, it has the world's 23rd largest proven gas reserves, at 1.539 
trillion cubic metres (2010 estimate).
❖ Mineral Resources
Libya’s commercially usable mineral resources -  apart from its hydrocarbons -  were 
limited to a large iron ore deposit in the Wadi Shati in the south of the country and 
scattered deposits of cement rock, limestone, gypsum, salt and building stone in Fezzan 
and northwest Tripoli.
Except for wood, natural resources and the raw materials needed for construction 
projects -  gravel, stone clay, gypsum, limestone and cheap fuel -  are found in abundant 
quantities and suitable commercial qualities adjacent to production and major 
population centres in both Cyrenaica and northern Tripolitania. The thickness of these 
deposits is up to 350 metres in the western areas (Oxford Business Group, 2008).
♦> Agriculture
In the period prior to the influx of oil revenues in Libya, agriculture accounted over 26 
per cent of the GDP and the country was self-sufficient in food production. The Great 
Man Made River was created in the 1980s to bring water from underground aquifers in 
the Sahara to dry tracts near the coast for general use and irrigation and to meet the 
country’s food needs. Today, despite the dominance of the oil industry, agriculture 
contributes nine per cent of Libya’s GDP and its workers make up 17 percent of the 
workforce (Di Piazza, 2005).
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❖ Libya’s Tourism
Libya has more than 1,700 km of virgin beaches and the finest and best-preserved cities 
of the ancient world in the entire region. The desert embraces oases of breathtaking 
beauty, galleries of prehistoric rock art and medieval towns still thriving. The five 
UNESCO World Heritage sites in Libya are Leptis Magna, Sabratha, Cyrene, 
Ghadames, and the prehistoric rock art sites at Tadrart Acacus.
When the UN suspended some of its sanctions in 1999, the number of visitors to the 
country increased and tourism has raised the sector’s contribution to the economy. 
Libya’s Minister of Tourism declared that “tourism will soon contribute at least five per 
cent of the country's GDP. This may seem a small figure but for a country like Libya it 
will be an enormous achievement” (Venditti, 2005). In 2009 capital investment in travel 
and tourism was estimated to comprise over 26 per cent of the country’s annual 
investment in infrastructure (World Travel and Tourism Council, 2009).
❖ Libya’s Industry
Libya has successful built up an industrial sector, but these businesses are still 
dependent on and closely tied to the oil industry. For example, construction serves the 
needs of the oil industry by building roads, buildings, refineries and other relevant 
structures. Other industry includes steel, iron, petrochemical and aluminium production. 
Factories also make steel pipes, drums and other equipment for oil drilling.
In addition, the country has expanded its production of food products such as beverages, 
dates, olive oil and citrus fruit. The greatest numbers of food processing plants were 
built during the 1970s, but this continues to remain a high priority. Handicrafts also 
employ carpet weavers, metal smiths and leather workers, while the textile industry 
makes clothing, leather goods and shoes.
The LCI is known as the “Construction and Building Sector” (CBS). It can be defined 
as the economic sector involved in planning, construction production, design and 
maintenance, repair, operations, alteration, demolition and other improvements of civil 
infrastructure works and buildings. Libya’s CBS comprises two important sub-sectors: 
construction sectors and consulting.
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The construction industry has played a prominent role in socio-economic development 
since the early 1970s. As a result, the country has experienced a great increase in the 
volume and scale of construction activities. In 2004, the industry contributed 5.2 percent 
of the country’s GDP, and it employs around 3.2 percent of the total workforce (General 
Council for Planning (GCP), 2004). In 2009 the growth was reported at nine per cent 
year-on-year (y-o-y), this real growth making Libya one of the best performing 
countries globally, despite difficult conditions in terms of risk aversion and reduced oil 
revenues (Libya Infrastructure Report, 2011).
In fact, Libya’s economy is experiencing an extremely sharp contraction in economic 
activity since 2011, as political revolution and war disrupted all forms of business 
activity. According to the African Economic Outlook (2011), the construction industry 
accounted for 8.7 per cent of the country’s GDP. However, in spite of the massive 
investments in construction activities over the past four decades, the LCI has been 
underdeveloped. Libyan construction companies mainly prefer foreign workers to native 
ones because the latter by and large lack special training, making them unable to meet 
the needs of the new labour market, and also because well-educated Libyans are 
rejecting jobs in construction or metalwork (Bansal, 2010)
3.2.3 Libyan Culture
The concept of culture has been variously defined. Each definition places emphasis on 
different aspects of the environment which affect and give rise to individual and group 
behaviour. Factors such as language, religion, education, politics, economics, law and 
technology are sometimes cited, while others take culture to refer to the way of life o f a 
given society as a whole.
Many authors have discussed the effect of culture on project management as a discipline 
of organising, planning, and monitoring a project from inception to completion. These 
authors observe that cultural elements affect project management procedures and 
processes, stating that they directly impact on success; as such, they demand careful 
consideration. Vanasse (1985) sees the relationship between culture and project 
management in these terms: “the cultural concepts could profitably be applied to project
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management. As in organisation, although culture in project management is quite 
different from organisational culture, working groups on a project need to have shared 
perceptions, values and beliefs concerning the project and their responsibilities in regard 
of the project”
Cusworth and Franks (1999) describe the effect of culture on project managers in 
developing countries: “Project managers in developing countries work in different 
contexts and face a different set of problems from those in industrialised countries. This 
has led many observers to question the applicability to developing countries of the 
whole range of management concepts developed in the industrialised world, and even 
their general usefulness in their own context.”
Culture in Libya is closely linked to religion, as it relates to all aspects of life among 
Muslims. The vast majority of Libyans are Sunni Muslim. The influence of religion on 
most aspects of Libyan's life is obvious, as they practice their faith through their daily 
actions. “No nation can achieve greatness unless it believes in something; and unless 
that something has the moral dimensions to sustain a great civilization. The release of 
human potential, the enhancement of individual dignity, the liberation of the human 
spirit”. (Gardner, 1961).
Islam is a religion that directs worship as well as providing a social and economic 
system for Muslim to live by. Unfortunately many Muslims only adhere to the religious 
aspects of the religion as heritage and tradition, ignoring the social system that can help 
them solve their problems and offer a good example to others in their day-to-day 
activities. Islam believes that most social and economic problems emanate from a focus 
on individual desires and whims and a disregard for the rights of others. Islam warns 
against the disruptive power of those whims and believes in managing them before they 
get out of hand and interfere with individual life and ultimately with society at large.
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❖ Leadership in Libyan Culture
In Islamic culture, the leader is completely responsible for the welfare of his group 
before God. He should treat his employees with respect and kindness, and his followers 
should obey his orders. The Quran states, "O ye who believe! Obey Allah, and obey the 
Messenger, and those charged with authority among you (The Qur'an, 5: 59). The leader 
should also be trustworthy and strong. The Qur'an says, “The best recruit is the one who 
is strong and trustworthy” (their strength could, however, be in faith and knowledge) 
(Qur'an 26: 26).
Abdul-Khaliq e ta l  (1982) stated that Arab managers often concentrate on seniority 
rather than merit in most of their decisions affecting employee relations. Individual 
family, kinship or tribal background strongly influences Libyan organisations’ selection 
of decision makers and managers, which leads to the wrong people being appointed to 
the wrong positions, and to the promotion of unqualified and inexperienced managers 
and directors.
❖ Commitment to Work
Islam recommends that its believers be committed to their work. The prophet 
Mohammed said in his Hadith “Allah likes that when a man does a certain task he does 
it perfectly.” This Hadith is identical to the sentiment “do it right, first time, every 
time”. In fact, commitment and lack of interest are the biggest challenges face the libyan 
companies and that might result in a divergence between boards and department heads. 
Grifa (2006) stated that despite the strong commitment of the Libyan state to regulate 
the construction projects with formal construction standards, informality is one of the 
key features of its operations. This is due to the significance of social and tribal context 
in Libya. Nevertheless, tribalism and its associated attitudes should be utilized to 
improve the operation of the industry.
❖ Responsibility
The prophet Mohammed said in his Hadith “Each one of you is a Guardian an d . 
responsible for those of whom he is in charge". The Ruler is a Guardian and thus 
responsible for his subjects. A man is the Guardian of his family and is responsible for
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those under his care. In like manner, each one of you is a guardian and is responsible for 
what he is entrusted with”.
Grifa (2006) argue that the weaknesses of LCI are, in part, responsible for the current 
operations and performance in terms of low capacity and capability, delays to projects, 
high cost overruns and poor image and reputation of the industry. Therefore, more 
responsibility should be given to local authorities. However, this shift should be 
associated with the training of local decision makers, staff and operations of the LCI.
❖ Teamwork
Islam states that partnership, consultation, joint planning and teamwork are to be the 
rule. Believers are instructed to cooperate and work as part of the team. Islamic 
teachings urge believers to act and work in unity and avoid disunity and discordance.
“Shoura” is another important component of leadership in the Islamic tradition. In order 
to establish the common good, consultation or “shoura” means that every community 
member participates in the dialogue. Many verses in the Quran advise the believer to 
work together and in harmony while keeping in mind their individual responsibilities, 
with due consideration given to accountability as well. Under individual responsibility 
falls the expression of “itqan” which translates as “high perfection or quality”. Islamic 
culture exhorts that “itqan” is to be desired in every action taken, without exception, but 
as mentioned previously, many Muslims only adhere to the religious aspects of the 
religion as heritage and tradition, ignoring the social system that can help them solve 
their problems.
Twati and Gammack (2004) consider organisational culture in Libya as strong, a feature 
that resists organisational change in many ways, including the adoption of information 
communication technology, decision making processes, communication, employment 
and professionalism.
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•  Management of Knowledge
A Muslim should always strive to excel in his or her understanding and should seek 
knowledge continuously. As the Qur'an says:”Allah will exalt in degree those of you 
who believe and those who have been granted knowledge” (The Qur'an: 58: 111)
Islam has placed thinking and knowledge as a condition for action, which ensures that 
the actions undertaken are morally correct, that they accord with Islamic precepts, and 
that they are. the appropriate ones for the intended aim. As the Qur'an says: “Do not be 
quick to recite the Quran before its revelation has been accomplished, but rather say: 
’Lord, increase my knowledge’”. (The Qur'an, 20: 114)
It is fairly clear that in Libyan project management processes suffer from the lack any 
in-house expertise and need systematically intensive training systems to produce a 
generation of skilled people for this position. Therefore, the education plan in the 
country is considered as the source of trained manpower required to achieve the 
objectives of development. The education plan comprises the following:
• In order to graduate, sufficient numbers are needed to fill the technical 
manpower gaps. The country is therefore seeking to increase the number of 
students attending universities and vocational institutions.
• Provide adequate educational facilities which help in raising the standard of 
education.
3.3 Characteristics of the Construction Industry in Libya
3.3.1 Traditional Resources for Construction in Libya
The vernacular or traditional buildings in Libya have been described as architecture 
without an architect (Rudofsky, 1964). Most of the country’s construction has been 
shaped by the dictates of geography and climate. The ancient Berbers used the natural 
fortifications of the mountains they inhabited, whereas the desert peoples used some of 
building materials that protected them from the harsh Saharan climate. The country also
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inherited a rich collection of architectural gems left by the invading armies who 
occupied Libya (Ham, 2007). Each region in Libya has its own type of building 
tradition. These can be categorized as follows:
❖ Construction of Dwellings in the Mountain Regions
Stunning representations of indigenous Libyan construction are the Berber qasrs of the 
Jebel Nafusa, Qasr al-Haj, Kabaw and Nalut, dating back as far as the 12th century. The 
other highlights of Berber construction are the underground houses in Gharyan, Yefren, 
Zintan and elsewhere. Built to protect against cold winters, fierce summers and invading 
armies, a circular pit was dug in the earth. The rooms were cut into the base of the walls 
around the sunken courtyard and they were reached via a tunnel that ran from the upper 
level down through the earth to the base of the pit. The astonishingly spacious living 
quarters included a kitchen, storage areas, bedrooms and living rooms.
In the northern mountainous regions, people used local construction materials such as 
earth, wool, stone, palm, gypsum, animal skins, reeds and olive stems and olive wood to 
construct their traditional shelters and settlements (Shaiboub, 1979).
❖ Construction of Dwellings in the Desert Regions
The desert region is mostly flat, dry and rocky, and is covered with sand with a few 
scattered oases such as Ghadames, Ghat, Murzuk, Sebha, and Kufrah. The mud-brick 
houses of the Fezzan region in the southwest are well suited to the harsh demands of 
Saharan life. During summer season, the ancient buildings in Ghadames are well 
enough preserved for some of the population to move from their new air-conditioned 
dwellings into the old city. Most of the medinas of the desert region, on the other hand, 
have been abandoned for modem accommodation and are quickly deteriorating.
In desert regions, builders used simple construction methods and locally available 
materials in all settlements such as stone, mud and palm reeds, leaves and stems in order 
to construct their huts, thatches and shelters (Awotona, 1990). Limestone and dried 
brick or mud was used in the constmction of all desert settlements. The materials were
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made of a mixture of straw, water and clay soil formed into a rectangular wooden form. 
These bricks were used for the construction of arches and walls after being dried in the 
sun, and palm trunks were the usual means of reinforcement. Palm trees provided joists 
and beams, which were covered with a matting of straw and leaves.
The relocation of the residents of small settlements has led to many traditional flat- 
roofed Fezzani houses being neglected to the point of dereliction. Part of the problem is 
that the absence of regular maintenance of roofs with fronds and palm beams means that 
they are likely to collapse on the rare occasions when it rains.
❖ Construction of Dwellings in the Coastal Regions
The Mediterranean coastal region in Libya is located on the country’s northern border, 
extending from Tunisia in the west to Egypt in the east. The land is mainly flat. The 
commercial centres on the coastal strip such as Tripoli, Khoms, Benghazi, Alzawia, and 
Misurata. Old Tripoli is one of the important traditional cities in this region. According 
to Azzuz (2000), the consideration of customs, climate and traditions were major factors 
in shaping that city.
Dwellings in the coastal regions were built using different materials to those presently 
utilised. Construction materials such as mud brick, sandstone and limestone were 
locally available, and usually roofs were flat, generally made of clay straw or fine 
compacted earth, and were laid on a timber structure made of timber boards.
3.4 Development of the Contemporary Construction Industry in 
Libya
This section discusses the history of the contemporary construction industry in Libya. 
For the aims of this discussion, the processes of the LCI’s development are divided into 
historical periods.
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3.4.1 The Construction Industry during the Italian, British and French 
Occupation Period (1911-1952)
The appearance of the modem LCI was based on the principles of the Italian, French
and British constmction industries. Shawesh (2000) says that the Italian constmction 
industry can be viewed in three phases. The first phase was from 1911 to 1913, a period 
almost entirely military in character, including administrative offices and camps. The 
second phase from 1913 to 1929 saw the government of Italy start to expand a new 
Tripoli that was separate from the old city. The strategy adopted by the Italian 
government was not to destroy the existing architecture and the traditional cities, but to 
produce new structural designs. The third phase, from 1929 to 1943, was based on 
Fascist concepts and ideology, which reflected the policies and attitudes of Italians in 
many structures such as churches, banks, houses and office buildings. To increase the 
height of buildings and the size of spaces, the Italian government used materials and 
modem constmction methods such as reinforced concrete in floors and framed 
structural forms.
The French governments from 1943 to 1951 had a great impact on the development of 
constmction, introducing new constmction materials, standards, regulations, 
specifications and codes as well as new constmction systems and technology.
The British strategy in Libya was based on a “care and maintenance” basis. The only 
attempt made by the British government to develop the country was the establishment 
of bus lines inside Tripoli and the rebuilding of the city’s port, which was destroyed 
during the war.
Daza (1982) states that “the Italians, like the French and British, were trying to spread, 
through architecture, a perception of themselves as paternal, caring and not rejecting of 
tradition.” Hakim (1986) describes developments in constmction operations and 
methods during the French occupation in Arabic countries: "The constmction of 
buildings by the French using modem materials and technologies also impressed the 
Arab population. The buildings were higher, seemed to be better constmcted, and the 
use of modem materials such as a glass on windows and store frontages had their share
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of creating a shift in the mind-set of the Arab population towards their traditional built 
environment".
3.4.2 Development of the Construction Industry (1952-1969)
The most important economic factor that has influenced the operations and development
of the LCI was the discovery of oil in 1950s and its exploitation in 1960s. The 
development of the oil industry was remarkable, in terms of investment in the country’s 
construction industry. According to the Libyan government (1966), the LCI shares in 
the economy as a whole, and has in fact realised a remarkable expansion in terms of the 
sizes, types and amounts of construction in the period between 1964 and 1966. In the 
period before independence, construction in Libya relied on plans prepared in 1918, but 
the period after independence witnessed the effective implementation of a global and 
general strategy, prepared from 1966 until 1968. Modem materials such as wood in 
windows, aluminium, reinforced concrete in columns and ceilings and paint in various 
colours on building exteriors characterised the beginning of the independence period. In 
1958, the production of cement was 60,000 tons; only two per cent of the cement 
produced was used for constmction in Libya in 1964.
In the 1960s the LCI suffered from limited human resources, as many Libyans proved 
unwilling to work in constmction, metalwork or carpentry. The country also suffered 
from a lack of administrative and financial capacity because of limited budgets and 
resources (The Ministry of Housing, 1968).
According to Grifa (2006), in 1956 the Libyan Constmction Board was established to 
organise the various government departments and ministries concerned with building 
constmction, and to manage constmction activities. In order to overcome shortages in 
the local constmction industry and in labour, and the incapacity of local contractors, the 
constmction market in Libya was opened to foreign constmction organisations and 
workers and companies
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3.4.3 Development of the Construction Industry (1970-2000)
The phase that followed the revolution of 1969 introduced new political, social and
economic factors. To meet the urgent need of the Libyan people for schools, roads, 
houses, and infrastructure there was high spending in all sectors including the 
construction industry and a series of changes and reforms in construction operations and 
processes.
The General People's Committee (2002a) indicated that over the past three decades the 
LCI operated according to different political, economic and social strategies. The 
General People's Committee report stated that these strategies were grouped into three 
main chronological stages, from 1970 to 1978, 1979 to 1985 and from then until the 
report’s date.
❖ The first stage (from 1970 to 1978)
During this period the country was described as a busy construction site. Ibrahim (1987) 
indicated that at that time “social and economic projects were built everywhere, and 
Libya changed into a large construction site.”
In the early 1970s the LCI was completely transformed from an indigenous construction 
practice to a cement-based industry that is currently producing about seven million 
tonnes of cement annually from nine plants (World Report International, 2004; Hokoma 
et al., 2007a). The importance of cement in the LCI is paramount; it is widely used in 
most Libyan construction projects (Hokoma et a l., 2006c; Hokoma et a l., 2007a).
In the socio-economic development plan during the period 1973-1975, the Libyan 
government intended to construct the largest possible number of housing units for low- 
income people in different geographical areas of the country. The government also 
conducted new strategies to improve the construction industry such as providing 
building materials, encouraging self-built housing and using new technologies.
By the end of the decade the country had become the world's leading per capita 
consumer of cement. More than 97 per cent of the LCI used cement-based materials 
regardless of cost, location or environmental conditions. During this period construction
activities changed from indigenous and domestic activities based on formal construction 
regulations and on dry and local construction materials, to professions and standardised 
materials. (Ngab, 2007)
❖ The second stage (from 1979 to 1985)
During the period (from 1979 to 1985) the LCI experienced remarkable changes in its 
organisation, structure, role and management. Its environment was organised around the 
public sector. The Libyan government invested more than 10 billion US dollars in 
infrastructure and housing; this made possible the construction of 277,500 dwelling 
units by 1985. To achieve these aims, the country drew not only upon Libyan resources 
but enlisted companies from Spain, West Germany, France, Turkey, India, Italy, South 
Korea, Cuba and Eastern Europe. (Ngab, 2007)
The General People's Secretariat of Planning (1982), however, found that, in spite of 
high development budgets during this period compared with the previous one, the 
housing allocations ratio decreased from 13.2 per cent during the former period to 9.46 
per cent by 1988. Grifa (2006) stated that the possibility to run an individual firm in the 
LCI was restricted in the period between 1978 and 1985 because of the political, social 
and economic issues of that time relevant to the LCI include the collapse of oil prices, 
the implementation of socialist laws, and contracting in the construction sector was 
limited to only public and international companies.
❖ The third stage (from 1985 to 2000)
The LCI witnessed a recession during the period (from 1985 to 1999). Since 1985 the 
state decided to move towards restructuring and reorganising the construction industry. 
Public sector construction was privatised and the private sector was encouraged to 
contribute to the industry in terms of operations and investment (Libya General Council 
for Planning 2002a, 2002b, 2002c).
After the UN sanctions against Libya following the Lockerbie bombing in 1988, budget 
allocations for infrastructure and housing fell in keeping with a general decline in 
government spending. The public construction sector during the period between the 
second half of the 1980s and the end of the 1990s failed to meet national construction
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requirements and expectations. Many housing contracts were cancelled or suspended, 
numerous new construction projects were not started and large numbers of on-going 
construction projects were postponed or stopped. Payments to construction firms and 
consultants were delayed, many organisations and public companies collapsed or were 
abolished, and hundreds of foreign construction companies and consultants suspended 
their activities and withdrew from the Libyan construction market.
3.4.4 The Construction Industry (2000-2010)
After the suspension of the UN sanctions in 2001 there was a general expectation that a 
significant increase in investment would take place in the LCI. The country planned 
more investment in cement manufacturing and promoted the development of some 
mineral resources such as gypsum, clay, stone, iron and sodium carbonate (Hokomaet 
a l., 2007a; Hokoma et al., 2008b).
During this period, the plan for the country was to free the economy from state control, 
motivate the expansion of private enterprise and build up the country's infrastructure. 
By 2008, 360 state-owned and run companies, ranging from small and medium size 
firms to major enterprises, were transferred to the private sector in three stages. Billions 
of dollars were spent on rebuilding the country and its facilities. More than 30 billion 
dollars were allocated for the housing and infrastructure sectors in 2007 (ICS, 2009).
3.4.5 February 17 2011
2011 was a momentous year for Libya. A 10-month civil war sparked by the Arab
Spring in February saw Libyan leader Muammar Gaddafi killed in October. Some cities
suffered severe damage as a result of clashes either between Libyans or NATO attacks.
The impact of these events on the risk management profession in both the short and
long terms seems quite profound. In the short term it would appear that the effects
locally and globally within the profession were dramatic. The majority of private
companies that do restart operations in Libya are likely to see the benefits of a softer
approach, and local contacts as well as partnerships with local firms may well form the
backbone of any in-country business plan. The current political uncertainty also means
that many companies are seeking the financial benefits of a low profile at present. The
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events in Libya have had knock-on effects on businesses worldwide. Despite the longer- 
term nature of reconstruction in Libya, foreign companies have been eager to court the 
National Transitional Council (NTC) in order to secure new contracts and protect 
existing projects halted once the civil war erupted. Companies are eager to assess the 
status of pre-war contracts, with project sites likely to have been looted or damaged.
Mr Warren, a director of research at advisory firm Frontier, says companies with pre- 
2011 contracts are reluctant to revive them until outstanding payments are made and 
terms of return clarified. Others are in limbo as their contracts face reviews over 
corruption concerns. Security advisers say urban centres are relatively safe for workers, 
but harsh contracts remain the most pressing concern for foreigners operating in the 
country. However, the Libyan authorities have recently reiterated that existing contracts 
would be honoured provided that such contracts had been properly entered into (Simeon, 
2012).
Over the long term, an overhaul of Libya's infrastructure will be required. It was already 
in a bad state prior to the civil war, following years of underinvestment and 
international sanctions. Although work to rehabilitate the existing infrastructure and 
expand its scope is therefore necessary, the government currently has no structure in 
place by which to procure projects. Institutions and regulations must therefore be 
established.
If one views risk management proper as enabling business to be carried out in difficult 
environments, rather than pertaining to the losses inevitable when operating in hostile 
conditions, a different perspective on what effective security management means is 
possible. In fact, many companies lost hundreds of thousands of dollars in damaged and 
stolen property. Proper risk management is necessary in certain environments, even 
benign ones, to project an image, of security as well as to provide adequate protection 
against all manner of threats such as insurgents, criminals and business rivals.
There is now a realisation among those companies worst affected by the Libyan crisis 
that more attention needs to be paid to risk management planning. Local engagement, 
communicating and maintaining good local relationships, using local fixers/employees, 
understanding and a prior knowledge of local culture and languages (often necessary to
defuse situations quickly) are all imperative. In addition, training staff to raise 
awareness of risk-crisis planning at the beginning of the process can save both dollars 
and potentially lives in the long run.
Context analysis is also a key consideration, as it is easier to mitigate risks when they 
are properly understood. If a company has considered all contingencies as best as it can 
ahead of time, then dealing with them as they occur is easier and can be modeled and 
prepared for. A change of perspective from “it won’t happen to me” to “what if?” reaps 
benefits. Other methods of offsetting financial risk include insurance policies to cover 
in-country staff and particularly contracted personnel.
3.4.6 The Future of the LCI
In early 2011, Libya was mired in political conflict. Matters changed with the 
widespread popular protest against the Qadhafi government. There is an urgent need to 
modernise and restructure the country’s construction industry. In order to avoid the 
problematic circumstances of the last few decades and meet current and future needs 
and challenges, local private construction companies must play the leading role; 
changes, new policies and restructuring of the construction industry are required. New 
homes, railways, ports, airports and roads need to be upgraded and built. Offices, hotels 
and resorts are required to meet the needs of an expanding tourism industry.
Grifa (2006) states that the future of the LCI and its capability to cope with challenges, 
changes and threats will be determined by certain planning processes, including the 
application of new tools and techniques in the construction industry and in project 
management, the improvement of design and contractual documents, the application of 
more flexible procurement systems, the development of better and more modem 
systems of information, communication and review, an increase in management 
capability and a revision of laws and regulations that restrict the application of modem 
project management programmes and techniques. Given that the poor management of 
construction projects is an industry weakness, it is necessary to commit strongly to 
education and training in construction and project management.
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3.5 Management System of Projects in Libya
To improve the processes of the Libyan construction industry, it is required to
understand the management system of construction projects in the country. In fact, in 
the LCI many companies have managed their projects according to the same processes 
that produced the previous Libyan government. The processes of Project Management 
in Libya presents in Figure (3.2).
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Figure 3-2: Project Management System in Libya, Source: Al-Gathafi (2005)
3.6 Specific Risks of Libyan Projects
There are unavoidable risks in any phase of a construction project. According to Grifa 
(2006), the unplanned move towards the enabling strategy in Libya caused many 
bottlenecks and serious challenges to the country’s construction industry. To avoid these
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difficulties, it is necessary to understand what the key factors affecting the construction 
industry, and what the major obstacles constraining the industry's operations, are.
As a result of these bottlenecks and serious challenges, two of the biggest difficulties 
facing Libyan construction projects are time and cost overruns. Many public projects of 
the last three decades have not been finished in time and to cost, some of them taking so 
long to build that they have become worn out during the construction phase, so that 
many parts have had to be rebuilt. In addition, the activities comprising construction 
projects have often totally stopped, and the public has consequently lost hope of some 
of them ever being completed.
According to the Ministry of Planning (MP, 2005), although the ratio of the total cost of 
national development projects planned to the total cost of projects completed on 
schedule in Libya was about 15 per cent in the last decade of the 1990's, the ratio has 
gradually fallen to 8-10 per cent since the year 2000. For example, only 20 per cent of 
public projects were completed on schedule in the 1990's, whereas the completion of 15 
per cent suffered delays of up to four years. Investigation of the transport and health 
sectors indicates that in the 1980s and 1990s the construction of motorways and 
hospitals was delayed on average by 45 per cent. The many extreme examples of delay 
include the construction of Tripoli University Medical Central (TUMC), which was 
expected to be finished in 1982-86, but was only completed in 1993. According to a 
report published by the General People's Committee PGC (2003), 97% of construction 
projects associated with the public and private sectors between 1991 and 2003 suffered 
delays and had a high impact on project cost and time. It is therefore obvious that one of 
the foremost problems related to the LCI during the last three decades is time overruns.
The many detrimental effects of such overruns include increased costs, loss of revenue 
and productivity, lawsuits between contractors and clients and contract termination. 
Many studies have investigated the causes of time and cost overruns, but they seldom 
identify causes that are common to a wide range of construction projects around the 
globe. A comprehensive study of those factors leading to a risk of time and cost 
overruns is therefore important. The central focuses of this study are to explore and
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understand the main characteristics of the LCI and its associated processes and 
operations, to identify those major obstacles constraining its practice and operations, 
and to explore how the strategy of application of project control affects project target 
times and costing.
Examining these difficulties in the construction industry and recognising how and why 
construction policies have failed are the objectives of the present study, which seeks to 
identify the important problem of risk management, in particular those risk factors 
affecting cost and time performance, and to investigate the tools or techniques used by 
construction project practitioners for controlling time and cost in Libyan construction 
projects and to develop a framework to manage risk factors that significantly influence 
projects’ time and cost performances.
3.7 Summary
The chapter has presented some general information about Libya, demonstrating the 
strong interaction between the country’s geographical and economic circumstances on 
the one hand and the historical development of the construction industry on the other. 
The chapter gives the main characteristics of the construction industry in the country.
In addition, the chapter has outlined the development of the contemporary LCI. The 
development strategies of the industry are grouped into three main stages. These stages, 
together with the future of the LCI, were discussed. The major difficulties and serious 
challenges encountered during construction projects were identified and the processes of 
project management in Libya were presented in order to understand the management 
system of construction projects in the country
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4.1 Introduction
The purpose of this chapter is to present the processes and methods with which this 
study attempts to achieve its aim and objectives. The chapter provides a broad overview 
of the research questions, paradigms approach and style, the methods of data collection 
used and research design evaluation criteria.
To achieve the research objectives, the chapter describes different methodologies. The 
objective of selecting the most appropriate research methods within the context of the 
LCI is to obtain an appropriate set of data that will allow the study to examine 
hypotheses and meet the objectives, and to address the research questions as rigorously 
as possible. The methods to be considered in this research are the extensive literature 
review, the questionnaires (I) & (II) and (III) and semi- structured interviews with 
Libyan construction professionals. In considering the requirement for data analysis, the 
chapter discusses the procedures that will be used for data analysis.
4.2 Research Questions
Research questions are central, whether they are pre-specified or whether they unfold 
during the project. They do four main things:
■ They organise the project and give it direction and coherence
■ They delimit the project, outlining its boundaries
■ They keep the researcher focused during the project.
■ They describe the data that will be needed. (Punch, 2005)
Defining the research questions for this particular study is the most important step that 
has been taken. It can be summarised as:
“How can professionals improve the performance of construction project 
control processes in Libya?”
Essentially the study is about investigating how cost and time of construction projects 
are controlled in practice to disclose reasons and related issues which affect the process
of cost and time control in practice. Consequently the inclusion of these results 
combined with participants' perspective to control cost and time in practice to develop 
the proposed framework. The framework would help determine the appropriate actions 
to minimise the overruns in practice in Libyan construction projects. To do this, the 
following questions should be considered:
1- What is the current situation regarding time and cost overruns in the LCI?
2- What are the critical factors affecting time and cost control in practice in the 
LCI?
3- What are the tools and techniques that are currently being used by Libyan 
projects to control the cost and time?
4- How do professionals in the Libyan construction industry perceive and discuss 
the important processes of time and cost control in construction projects?
5- Are there any barriers during the process of construction projects that affect the 
attainability of cost and time control in Libyan construction projects in practice?
6- How can the time and cost of construction projects be better and more effectively 
controlled in the LCI?
4.3 The Research Paradigm
Research paradigms and methods are the “set of activities a research community 
considers appropriate to the production of understanding (knowledge)” (Esteves, 2004). 
According to Smyth & Morris (2007), paradigms shape the way professionals and 
practitioners perceive the discipline, and directly shape many of its aspects such as 
services, techniques and tools. It is therefore important that a researcher should think 
about the elements that form a valid study, and decide which methods are suitable for 
achieving the research’s aims and objectives. Research paradigms will direct how 
researchers evaluate their data and carry out their study, and to think how they can 
integrate the various elements of their research.
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Guba and Linccoln (2005), Blaster (2008), Daymon & Holloway (2010) and Chilisa 
(2011) identify four basic belief systems. These can be characterised by the following 
questions that help define a paradigm:
• The axiological question asks, “ what is the nature of ethics?”
• The ontological question asks, “ what is the nature of reality?”
• The epistemological question asks, “ what is the nature of knowledge and the 
relationship between knower and that which would be known?”
• The methodological question asks, “ how can the knower go about obtaining the 
desired knowledge and understanding?”
They state that a research paradigm can be identified by its axiological, ontological, 
epistemological and methodological stances and by the relations between them. The 
following subsections represent the four core elements of a research paradigm.
4.3.1 Axiology
Axiology refers to the role of values and ethics in research. In the postpositivist view, 
ethics is intertwined with methodology in that the researcher has an ethical obligation to 
conduct “good” research. Good research in this paradigm means, “ intellectual honesty, 
the suppression of personal bias, careful collection and accurate reporting of data, and 
candid admission of the limits of the scientific reliability of empirical studies -  these 
were essentially the only questions that could arise” (Christians, 2005)
4.3.2 Ontology
c
Ontology can be taken to refer broadly to conceptions of reality. The fundamental 
questions in the field of ontology are “what is the nature of social reality? How does a 
researcher view reality — subjectively or objectively? Does reality have a single or 
multiple meaning depending on the researcher, the individuals being investigated and 
the audience interpreting the study?” (Daymon & Holloway, 2010)
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4.3.3 Epistemology
Epistemology addresses the paradigmatic question, “what is knowledge, and how is it 
acquired?” or, put another way, “How do I know the world?” It also asks, “What is the 
relationship between the enquirer and the known?” Epistemology is the branch of 
philosophy that deals with the origin, nature and limits of human knowledge and that 
focuses on the relationship between the knower and known. Epistemology also deals 
with ways of knowing and the researcher’s belief system about the nature of knowledge, 
such as beliefs about the certainty, structure, complexity and source of knowledge.
Tzortzopoulos (2004) states that positivism and interpretivism are the two main 
approaches to thought that can shape epistemological philosophy. Smith (1998) 
describes positivism as “Approaches to the social sciences [that] claim the label 
scientific, for they assume things can be studied as hard facts and the relationship 
between these facts established as scientific laws”.
Thompson, (2000) defines positivism as a term used to describe a particular approach to 
science, whether natural or social. He shows that positivism has been a major influence 
in the philosophy of science for some time. Although less dominant now than in the 
past, positivism remains a pervasive influence at both an explicit and implicit level. 
Positivism accepts that we cannot observe the world of which we are part as totally 
objective and disinterested outsiders, and acknowledges that the natural sciences do not 
provide the model for all social research. However, they do believe in the possibility of 
an objective reality (Muijs, 2004).
Positivists believe that reality is separate from the individual who observes it. It assumes 
that reality is objective and can be described by measurable properties that are 
independent of the researcher. They also believe that knowledge is based on observation 
or experience of the real world, as in a scientific theory whose predictions can be 
falsified if they are not supported by empirical testing. The training needed to conduct 
research using this paradigm is necessarily highly quantitative and technical in character 
(Lincoln and Guba, 2005).
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In contrast to positivist paradigms, interpretive ones assume that people create and 
attach their own meanings to the world around them and to the behaviour they manifest 
in that world (Lee, 1991). Lee points out that this paradigm emerges from the 
inadequacy of the methods used in the natural sciences when applied to the social ones.
Generally, the interpretive researcher collects data from members and social groups in 
their real life situations that describe a phenomenon’s possible meanings and 
interpretations. It sets out to subjectively understand the human constructs concerned, 
often through active involvement and observation, making understanding rather than 
prediction the main role of interpretation. Unlike the positivists, the interpretivists 
believe that reality and the individual who observes it cannot be separated (Weber, 
2004). The lack of a reality independent of the observer means that interpretive research 
must follow a procedure whose aim is to understand situations and give reasonable and 
acceptable accounts of them (Stahl, 2005).
In short, epistemology is intimately related to both ontology and methodology; ontology 
involves the philosophy of reality, epistemology concerns how we come to know that 
reality, and methodology identifies the particular practices used to attain knowledge of 
it. Thus, ontological assumptions are translated into specific methodological strategies.
From the point of view of the present research it can be concluded that interpretivism is 
seen as integral to the research project and that this can be very useful in the field of 
project management research because of the fact that the research is based on 
constructing and (over time) constantly re-constructing meanings from different 
individual experiences. In addition, the research questions that the researcher seeks to 
provide answers to cannot all be answered only from the positivist viewpoint of the 
world being deterministic. Walsham (1993) asserts that the purpose of the interpretive 
approach in information science is to produce an understanding of the context and the 
process whereby information science influences and is influenced by the context. 
Understanding and interpretation of the subject come from researcher’s own frame of 
reference. This philosophical stance led to the utilization of the multiple methods 
(quantitative and qualitative research methodology) in providing answers to the research 
questions that this study seeks to provide insight on.
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Carr and Kemmis (1986) argue that in the interpretive approach the researcher does not 
stand above or outside, but is a participant observer who engages in the activities and 
discerns the meanings of actions as they are expressed within specific social contexts. 
The present researcher is part of what is observed and cannot be isolated from the 
phenomenon investigated; the researcher focuses on meanings and the constant process 
of interpretation and reinterpretation of the intentional, meaningful behaviour of 
‘experts’ -  including researchers regarding the process of project cost and time control. 
The researcher tries to understand the process of project control from their point of 
view, look at the totality of each phase of construction project, and develops a 
framework through the utilisation of both inductive and abductive reasoning from data 
in order to answer the research questions. Moreover, this study adopts the Interpretivists 
paradigm as suitable for the further development and testing of the research model.
4.3.4 Methodology
Research methodology is a way to systematically solve research problems. 
Methodology addresses the question “how should the researcher study the subject of the 
research?” Methodological debates address the issues of types of sampling, data, design, 
analysis and the consequences that result from methodological choices. Methodology 
reflects beliefs about knowledge and values inherent in the paradigm within which the 
study is conducted, and implies a Concern with and commitment to construct a particular 
type of knowledge. Research methodology has many dimensions. Research methods 
constitute a part of research methodology. According to Klenke (2008) researchers 
should classify selection inquiry concepts according to their stance as depicted in Fig
4.1
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Figure 4-1 The Research Triangle (Klenke, 2008)
4.4 Research approaches
The methodological details adopted by the present researcher are a function of the 
research problem which has been set; different problems must be undertaken in different 
ways. Traditionally, nevertheless, the most common approaches to problem-solving are 
classified into three categories: inductive, deductive or abductive. The qualities of every 
common methodology interact with the problem, and consequently the deductive, the 
inductive and the abductive approaches are preferable depending on the situation.
4.4.1 Deduction: testing theory
In general, deductive research is associated with positivist studies. The approach 
involves the development of a proposal, or hypothesis, from existing theory which can 
then be tested in the data collection stage (Gratton & Jones, 2010). According to Russell 
(2011), deductive research designs begin with theory grounded in common sense, 
observation or the literature, and hypotheses derived from such theories, and then moves 
on to observations that either confirm or negate those hypotheses.
Collins (2010) lists five sequential stages through which deductive research progress:
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• Writing (a testable proposition, which details the relationship between more 
concepts or variables)
• Indicating exactly how the concepts or variables can be measured
• Testing this proposition
• Examining the outcome of the study, which will validate the theory or establish 
how the operational hypothesis needs to be modified
• If necessary, modifying the theory (proposition) and then repeating the process
Some important characteristics of the deductive approach are its searching for 
explanations of causal relationships between variables, the need for the research to be 
independent of what is being observed (which in turn requires both researcher and 
research to remain objective), the importance of generalisation from a sample that must 
be of sufficient size to ensure that the researcher can make inferences about a more 
general population from the sample data.
Copi & Burgess-Jackson (1995) argue that phenomena that appear in the field are not 
subject to deductive logic at all; the field is merely the court in which the a priori 
hypotheses can be examined. Because o f deductive logic does not use the field to 
validate variables and suppositions stemming from an existing theory, it is the opposite 
of the logic used for this research study, since it examines the field in order to disclose 
the elements and the variables that play a role in the project control process.
Therefore, deductive research cannot be used in this research, since it is field- 
dependent; it is not theory-dependent in the sense that the questions it poses do not arise 
from a theory, but from the findings, data and phenomena that revealed themselves 
during the research process.
4.4.2 Induction: building theory
Inductive research is often associated with naturalistic studies. The intent is to collect 
data and analyse it in order to develop a theory, model or explanation. A research 
project using the inductive approach is more likely to be concerned with the context in
which the events are taking place, and might mean that a small sample is more 
appropriate than a large one (Gratton, 2010).
Russell (2011) states that inductive research involves looking for patterns in data and 
then developing explanations or theories for those patterns through a series of 
hypotheses. The hypotheses are tested against new cases, modified, retested against yet 
more cases, and so on, until saturation occurs -  that is, new cases no longer require 
testing.
The purpose of the inductive approach is to understand the nature of the problem and 
then make sense of the data the researcher obtains from, for example, focus groups. The 
strength of this approach lies in understanding the context within which the research 
takes place, rather than focusing on a cause and effect relationship.
Deductive research designs begin with theory then move on to gather data, as opposed 
to inductive designs that begin with data and end by generating a theory, as shown in 
Fig.4.2
The choice between deduction and induction is important, because it allows researchers 
to make an informed decision about the research design and helps them think about 
which choices and research strategies work best. Knowledge of the different research 
traditions also allows the researcher to cater for potential constraints such as limited 
access to data, a lack of prior knowledge of the subject, the researcher’s inability to 
formulate a proposition or insufficient understanding of the subject.
According to Saunders et al. (2009), any research should use either the deductive 
approach to develop a theory and hypotheses and design a research strategy to test the 
latter, or the inductive approach, in which data is collected and theory developed as a 
result of the analysis of that data.
Since the process would have to move toward the hypothesis and not from it, inductive 
logic runs to be a one of the logic of the present study. Induction means to move from 
incidents to some superior rules or structures through generalisation. It is a method used
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is to reach a conclusion or a summary of understanding through examples or 
observation.
The following are some of the purposes underlying the choice of using an inductive 
approach in this study:
• Allows the condensing of raw textual data into a brief and summary format
• Establishes clear links between the research objectives and the summary 
findings derived from the raw data
• Is well suited to large data sets
• Allows for categories to emerge from data
• Has a more flexible structure than the deductive approach. (Saunders et al., 
2009).
The main steps of the inductive method that have been conducted in the present study 
were as followings
1. Define the problem area: gather information to identify the most common
factors influencing time and cost overruns as found in various studies.
2. Collect Data: Gather information including informal conversations, observation, 
reading books and articles regarding the factors influencing time and cost 
control in LCI.
3. Form a Hypothesis: the problem statement has been identified.
4. Develop a research plan: This is the most important step which includes 
strategies to collect and analyse data.
5. Collect and analyse the data.
6. State Conclusion: This presented the analysis and findings of the survey 
questionnaire (I).
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Figure 4-2 Deductive and Inductive Research Approaches (Russell, 2011)
4.4.3 Abduction: explanatory hypothesis
This approach is based on making and testing hypotheses using the best information 
available. It often entails making an educated guess after observing a phenomenon for 
which there is no clear explanation. Thagard (2007) argues that this term is much less 
familiar today than “deduction”, which applies to inference from premises to a 
conclusion that has to be true if the premises are true. And it is much less familiar than 
“induction”, which sometimes refers broadly to any kind of inference that introduces 
uncertainty, and sometimes refers narrowly to inference from examples to rules, which 
call “inductive generalization”.
In the twentieth century, there is still philosophical scepticism about abduction, but 
many others contend that abduction, construed as inference to the best explanation, is an 
essential part of scientific and everyday reasoning.
Despite its inherent riskiness, abductive inference is an essential part of human life. 
When scientists produce theories that explain their data, they are engaging in abductive 
inference. Abduction or inference to the best explanation is a form of logical inference 
that goes from an incomplete set of observation to a hypothesis that accounts for the 
reliable data (observation) and seeks to best explain relevant evidence. Most
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philosophers agree that abduction is frequently used by social actors, in some form or 
other, both in everyday and in scientific reasoning. Richard Fox (1998) defines the use 
of the process of abduction thus:
Abduction is inference to the best explanation. It is a form of problem solving used in a 
diverse number of problems, from diagnosis to story understanding, to theory formation 
and evaluation, to legal reasoning, to, possibly, perception.
The abductive process begins with the initial findings. It is “hypotheses on probation,” 
and a cyclical process of checking and rechecking against our observations takes place, 
widening and modifying the explanation through this process. Abduction is based on 
empirical facts just like the inductive approach but it does not reject theoretical ideas 
and is therefore, closer to the deductive approach. The abductive research approach 
becomes a combination of both induction and deduction, but it also adds new elements 
and includes understandings. (Levin-Rozalis, 2000b, 2003)
This research described is field-dependent in the sense that the field being studied 
dictates the variables, the questions, and the sample of population for the research. It 
deals not with abstract variables and the generalized, but with immediate and specific 
facts. And facts need explanations that will organize them into a sensible structure -  
some kind of theoretical or conceptual framework
Therefore, the researcher stated that the abductive approach is best suited for this 
research since the researcher will adopt a qualitative strategy where data is collected 
from semi- structured interviews. The data is based on the participants experience and 
the aim is to get a closer understanding of the views of the participants. It is worthy of 
note that the hypotheses of this research do not arise from any theory, but from practical 
facts from previous studies about cost and time control processes. The design of the 
abductive research that has been conducted in this research is shown in Fig.4.3
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Figure 4-3: Abductive approach adopted in this research
In short, based on the principle that inductive and deductive and abductive approaches can 
be used effectively and in combination for research, the present researcher uses an 
inductive-abductive approach throughout. In this study, the researcher first examines the 
literature to derive a conceptual framework for the adoption and implementation of a 
project control process from it. To identify the categories that populate the conceptual 
framework initially induced, the study then uses an abductive approach because it is 
suitable for investigating the social context -  in particular for comparing the way people 
perceive that context with the body of relevant theory.
4.5 Research Styles
The adoption of the most appropriate research method for data collection and analysis is 
critical: it has a direct impact on the results, and thence on the conclusions, values and 
validity of any significant research. The main priority in determining the most 
appropriate methods to adopt is to ensure that the research maximises the chance of 
realising its objectives. Consequently, the researcher should consider that the research 
design must take into account the research questions, decide what data are required and 
how those data are to be analysed.
Fellows & Liu (2008) consider that there are five basic approaches to, or design for, 
research in construction management, namely ethnographic, action research, survey, 
experimental and case study. The ethnographic approach demands that the researcher 
becomes part of the group being studied and observes such phenomena as subjective
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behaviour and verbal statements in order to gain insights into what, how and why, those 
patterns of behaviour occur. Action research is designed to suggest and test solutions for 
particular problems. Surveys operate on the basis of statistical sampling through 
questionnaires or interviews. Case studies encourage intensive investigation, while the 
experimental style of research may be suitable to “bound” problems.
Each of these methods has its advantages and disadvantages, and the final choice in the 
present study takes careful account of all of them. The choice of research methods 
depends not only on the limitations of the author's personal conditions, but also reflects 
her perceptions of the problems involved in the study.
4.5.1 Ethnographic
Ethnographic studies provide interpretative and descriptive analyses of the connotative 
and symbolic meanings that inform the routine practices of everyday life. Ethnographic 
research within one’s own subculture or culture is not without difficulty, because it 
requires the researcher to “make the familiar strange”, or make visible what are 
otherwise implicit and assumed aspects of social life. To facilitate the researcher’s 
understanding of the respondents’ perspectives, the empirical element of the approach 
needs an initial period of questioning and discussion between respondent and 
researcher. (It should be noted that the intensive, and therefore time-consuming, nature 
of this process is a disadvantage.) Fellow & Anita (2008) state that in order to conduct 
research, the researcher must become part of the group being studied, and must interact 
with the participants so as to gain insight into what their patterns of behaviour are and 
how and why they occur.
This research strategy is not practical when aiming to gain information about a broad 
range of industries whose participants are geographically disparate and who only have 
the need for strategic risk management in common. Another potential drawback of this 
approach is its attention on determining meanings through which the members of the 
group make the world intelligible to themselves and to others. Based on the prior 
drawbacks, the present researcher argues that the ethnographic method might prejudice
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the results gained from a sample group in the present study. This is why the 
ethnographic research method is not the most suitable vehicle for this research study.
4.5.2 Action research
Action research is a democratic, participatory activity involving the processes of 
identification, evaluation and solution of a problem under consideration. The method is 
concerned with developing practical knowledge of the pursuit of worthwhile human 
activities, grounded in a participatory worldview. Generally, action research -  whatever 
the scenario -  involves seven steps:
• Selecting a focus
• Clarifying theories
• Identifying research questions
• Collecting data
• Analysing data
• Reporting results
• Taking informal action (Sagor, 2000)
Coughlan & Coghlan (2002) recommend the use of action research “when the research 
question relates to describing an unfolding series of action over time in a given group, 
community or organisation; understanding as a member of a group how and why their 
action can change or improve the working of some aspects of a system; and 
understanding the process of change or improvement in order to learn from it” (Smite 
et. al, 2010)
According to Fellow & Anita (2008), action research is complex: the observer is not 
only involved but indeed has the crucial role of creating a field for discussion of the 
process. It is arguable that the need to be involved, and to impact on the sample, is the 
major disadvantage of this research strategy. This strategy has not been considered to be 
of primary interest to this research study, as its intensive nature restricts generalisation 
to the wider field of investigation of the application of project control.
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4.5.3 Case Studies
Case studies are investigations that focus on understanding, describing, predicting, 
and/or controlling particular instances of the research subject (e.g. process, organisation, 
group, industry). In classic case study research, the case study may be an individual, 
where that individual is the primary unit of analysis. Case study research may also be 
carried out on several individuals, or it can be an event or entity that is less well defined 
than a single individual. Other case study research has examined individual decisions, 
programs, organisations, implementation processes, organisational changes, national 
economies, industries and policies (Yin, 2003). This definition is intentionally broader 
than the one proposed by Scholz and Tietje (2002): A case study is an empirical inquiry 
that investigates a contemporary phenomenon within its real life context, especially 
when the boundaries between phenomenon and context are not clearly evident.
Yin (2004) and others have stated that the case study is a way of doing social science 
research; it is the preferred strategy when “what”, “why” and “how” questions are being 
used and when the investigator focuses on a contemporary phenomenon within some 
real-life context.
The major advantages of case study research are that it can support the development of 
historical perspectives, produce an extensive analysis of phenomena in context, 
guaranteeing a high degree Of internal validity -  that is to say, the observed phenomena 
are authentic representations of reality. In short, the case study is applicable to both 
context and researcher. It also suffers from weaknesses, however. Firstly, it is time 
consuming for both parties. Secondly, the external validity of the results is problematic, 
because it is difficult for another researcher to replicate that case study. Finally, the case 
method has significant shortcomings when it comes to the degree to which the results 
can be generalised (Gagnon, 2010). The present researcher considers the case study 
method is not considered to be of primary interest, as the data collected from this 
method cannot necessarily be generalised to the wider population.
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4.5.4 Survey
Survey has been defined as “a systematic method for gathering information from (a 
sample of) entities for the purposes of constructing quantitative descriptors of the 
attributes of the larger population of which the entities are members” (Groves et. al, 
2009). Connaway & Powell (2010) see it as “the research strategy where one collects 
data from all or part of a population to assess the relative incidence, distribution, and 
interrelations of naturally occurring variables.”
Surveys range from unstructured interviews to highly structured questionnaires. 
Irrespective of the form adopted to describe, compare and explain situations, the subject 
matter of the study must be introduced to the respondents. For a given sample size of 
responses required, particular consideration must be given to the number of responses 
obtained and the response rate (i.e. the percentage of subjects who respond). 
Consequently, appropriate procedures must follow determination of the sample size to 
help match the number of responses to the sample selected (Fellow & Liu, 2008).
Research methods are typically classified as qualitative or quantitative, but these two 
can also be combined. This is referred to' as mixed methodology, and often also 
triangulation -  especially when the aim is to validate the result of one methodology by 
carrying out the same research using another (Esteves, 2004). According to Creswell 
(2008), the use of the qualitative research method is recommended when the researcher 
“positions himself or herself, collects participant meanings, focuses on a single concept 
or phenomenon, brings personal values into the study, studies the context or setting of 
participants, validates the accuracy of the findings, makes interpretations of the data, 
creates an agenda for change or reform, and collaborates with the participants”. 
Mulekezi (1994) sees the disadvantage of this approach:”it has previously lacked 
conceptual clarity and is less well established than rational-scientific approach in the 
field of project management research. The interpretative approach cannot claim the 
robustness of the rational-scientific proof in the sense that the latter may be used in an 
attempt to demonstrate ’best practice’.”
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Creswell also recommends the use of quantitative methods as the researcher “tests or 
verifies theories or explanations, identifies variables to study, relates variables in 
question or hypotheses, uses standards of validity and reliability, observes and measures 
information numerically, uses unbiased approaches, and employs procedures”. Broome 
(1998) highlights the approach’s weak point: ’’the reduction of information into a single 
figure or classification that leaves out detail and can consequently give, at best, a 
superficial insight or, at worst, a wrong conclusion.”
However, Brewer and Hunter (2006) state that the multi-method research approach “is a 
strategy for overcoming each method’s weaknesses and limitations by deliberately 
combining different types of methods within the same investigations”. Hoare’s (1996) 
examination of PhD research project management recognises that the implementation of 
the qualitative approach could be appropriate for good students. Nevertheless, he 
recommends that, for PhD students on time limited projects, the need for ’rigorous 
research’, and a risk assessment means that it would be safer to combine elements of the 
quantitative and interpretative approaches.
The present researcher therefore combines quantitative and qualitative methods in this 
thesis. In order to understand Libyan construction professionals’ perceptions of factors 
influencing cost and time overruns in the country’s construction projects, this study 
adopted a quantitative approach firstly for data collection and analysis. In addition, in 
order to propose a solution that can be used to tackle the problem of project control in 
the country, the study later adopted qualitative methods for semi-structured interviews 
to explore problem study and solution postulation.
4.6 Descriptions of Methodology and Methods Adopted for the 
research
4.6.1 Research Methodology
Research methods are typically classified as qualitative or quantitative, but these two
can also be combined. This is referred to as mixed methodology, and often also
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triangulation especially when the aim is to validate the result of one methodology by 
carrying out the same research using another. The present researcher therefore combines 
quantitative and qualitative methods in this thesis in order to understand the perception 
of construction professionals in Libya towards factors influencing cost and time 
overruns at construction projects in Libya and to develop a solution that will guide the 
practitioners in the Libyan construction project to the successful adoption of controlled 
time and cost.
Firstly, an extensive literature review was conducted to gain an understanding of the 
current state of knowledge about the research topic, and then the researcher adopted a 
quantitative approach using a survey strategy in the second stage of the data collection 
of this study. The survey was conducted in order to gather data from a random sample 
of practitioners of Libyan construction projects. A questionnaire survey (I) with Libyan 
construction professionals aimed to gather information, as well as determine the factors 
that influence time and cost overruns in project construction in Libya. This stage of the 
research also focused on the identification of the process (including tools and 
techniques) followed to guarantee that Libyan projects do not overrun in cost and time. 
Findings of this stage have been taken forward into the development of the framework 
for effective implementation of project (cost and time) control in the Libyan 
construction industry.
Because of the purpose of the inductive approach was to understand the nature of the 
problem and then make sense of data the researcher obtains, the author used the 
inductive research strategy to answer the research questions (1, 2 & 3), which seek 
successively to investigate the current situation regarding time and cost overruns in the 
LCI and clarify the most important factors that inhibit or contribute the ability of 
construction project professionals from efficiently managing the time and cost 
objectives of projects in Libya and to identify the process (including tools and 
techniques) followed in Libyan projects to inhibit cost and time overruns.
After the analysis of data from the questionnaires it was obvious that the findings of the 
analysis required building on to gain an insight into control practice of respondents,
therefore the adoption of the semi-structured interviews was considered useful. The 
adopt of the qualitative approach in the third stage of the study seemed appropriate to 
achieve the objective that was to investigate the practices used by practitioners in 
Libyan construction projects during the process of time and cost control.
Basically, the development of the framework for the project (cost and time) control was 
based on the participant responds about the developed solution through semi-structured 
interviews. Moreover, the participant’s clients, the consultants’ and the contractors’ 
perspectives about cost and time control current practices in Libya have been used as 
reference in developing the framework as an alternative solution in remedial activities to 
control cost and time overruns problems in Libyan construction projects. In this stage, 
the semi-structured interviews are analysed qualitatively to answer the research 
questions (4, 5 & 6). In this stage, the abductive approach has been employed because 
it is suitable for investigating the social context, for comparing the way people perceive 
that context with the body of relevant theory.
In the fourth stage of the study, the development of the framework for minimising cost 
and time overruns was evaluated using the perception of professionals (contractor, 
consultant and owner) involved in the Libyan construction industry.
The combination of inductive and abductive approaches have been utilised in this study. 
Although the inductive approach can take into account some existing informal 
hypotheses such as literature and previous experience and practice which means we do 
not have to start from a complete blank canvas, the approach does not allow access to 
human subjectivity, taking due account of people’s internal logic regarding the 
phenomenon under study. Hence, the use of the abductive approach was deemed most 
appropriate to understand the concepts that Libyan experts use to structure their 
companies and which direct their practice. Therefore, mutually compatible inductive 
and abductive research approaches have been utilized in this study.
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4.6.2 Data Collection Methods
The primary aim in data collection from respondents is to maximise the accuracy and 
the amount of meaning transferred (convergence) from the respondent to the researcher. 
The aim of selecting the most appropriate research method in the context of the LCI is 
to obtain an appropriate set of data that will allow the study to examine hypotheses, to 
meet the study’s objectives and to address its research questions as rigorously as 
possible.
Data collection methods are a set of procedures and techniques for gathering data. In 
general the methods can be categorised as either one-way or two-way communications. 
Berg (2004) discriminated between quantitative and qualitative research arguing that 
quantitative research referred to the measures and counts of things, while qualitative 
research referred to the meanings, concepts, definitions, characteristics, metaphors, 
symbols and descriptions of things. During this selection process the following sections 
discuss the methods considered in this research in details.
4.6.2.1 Method 1: Literature review
An extensive literature review in the areas of project cost and time control was 
conducted to review and examine the factors which caused both time and cost overruns 
in various countries worldwide.
4.6.2.1.1 The Role of the Literature
The general purpose of the literature review is to gain an understanding of the current 
state of knowledge about the research topic. Naoum (1998) suggests that the literature 
review is a vital phase in conducting research projects, sometimes accounting for up to 
half of the project. This research involves evaluating what other authors have written 
about project cost and time control in order to help develop a framework for the 
successful adoption and implementation of time and cost control processes in the LCI.
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The author has found that the literature is a fruitful source of concepts, theories and 
evidence regarding construction projects’ cost and time overruns. Monographs provided 
a useful starting point because they provided a good introduction to and overview of the 
issues of importance in project cost and time control. Most literature searches were 
conducted by making use of the Internet, and most relevant information was found in 
journal articles and international conference papers.
A review of the extant literature on concepts and practices regarding project (cost and 
time) control was carried out. The literature review was conducted before the research 
questions were formulated, thus informing the design of those questions. In this study, 
the review of the literature helped the author to:
❖ formulate the research questions
❖ generate ideas as to how to proceed with and design the research
❖ identify methodological problems specific to the research questions
❖ identify appropriate data collection instruments
❖ identify different types of delay in construction projects
❖ determine critical risk factors causing time and cost overruns in construction 
projects in different countries in the world
❖ discuss the results of some previous studies
❖ identify the classified list of cost and time overrun factors from previous 
studies of various countries
♦> review the theories and risk management modelling approaches
❖ design the initial proposed project cost and time control framework
4.6.2.2 Method 2: The Questionnaire (I)
The main purpose of Questionnaire I was to determine time and cost overrun levels in 
Libyan construction projects (ref. Objective 1: “To examine the current situation of the 
time and cost overruns in Libyan construction projects”) and factors influencing those 
overruns, in order to evaluate the critical factors contributing to them (ref. Objective 2: 
to identify the critical factors which affect cost and time within Libya construction 
projects) and the tools and techniques that currently being used by Libyan projects to
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control the cost and time (ref. Objective 3: to determine time and cost control tools and 
techniques utilized in Libya construction projects) . The process of the questionnaire I 
stage is presented in Fig.4.4.
The objectives 
of the 
questionnaire 
(i) stage of the 
research
The study 
questions
r
The approach
Examine the current situation of the time and 
cost overruns in Libyan construction projects 
Identify the critical factors which affect cost and 
time within Libya construction project 
To determine time and cost control tools and 
techniques utilized in Libya construction projects
What is the current situation of the time and cost 
overruns in Libyan construction projects?
What are the critical factors that affect time and 
cost within the Libyan construction industry? 
What are the tools and techniques that currently 
being used by Libyan projects to control the cost 
and time?
:\
J
Quantitative
Data collection 
method
Quantitative 
Data analvsis
The outcomes 
of the stage
r
V.
V.
V .
Cluster sample (contractors, consultants and 
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Hand- to- hand questionnaires 
Face- to- face questionnaires
A statistical analysis using SPSS
J
Identification o f major factors that causing delay 
and cost overruns in the LCI
J
Figure 4-4: The Second Stage o f the Study's Data Collection Phase
Sample
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4.6.2 3 Method 3: Semi-structured Interviews
The outcomes of Questionnaire Survey I were further verified by the implementation of 
semi-structured interviews. Some Libyan professionals are interviewed in order to answer 
Research Questions 4, 5 and 6 in order to identify how the time and cost of construction 
projects are controlled by professionals in practice. The main purpose of the interviews 
approach is to meet Objectives 4 & 5 & 6. In addition to investigating the practices used by 
practitioners in Libyan construction projects during the process of time and cost control, 
the main purpose of the semi-structured interviews was to “To explore the perception of 
professionals (contractor, consultant and owner) involved in the LCI as to the important 
process o f cost and time control of construction projects implemented in Libya and to 
gather and assess the respondents’ views on the process of time and cost control of projects 
in the country” in order to propose a solution that can be used to tackle the problem of 
project control in the country. In this stage, qualitative methods are used that are analysed 
qualitatively. The process of the interviews stage is presented in Fig.4.5.
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The study 
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The outcomes 
of the stage
To explore the perception o f  professionals involved in the 
LCI regarding the importance o f  construction time and cost 
To establish measures that will assist to mitigate the causes o f  
cost and time overruns in Libyan construction projects 
To develop a framework for minimising time and cost
- \
How do professionals in the Libyan construction industry 
perceive and discuss the important process o f  time and cost 
control in practice?
Are there any barriers during the process o f  construction 
projects affect the attainability o f  cost and time control in 
Libyan construction projects in practice?
How can the time and cost o f  construction projects be better 
and more effectively controlled in practice in the LCI?
J
, r
Qualitative Study
1
J
/
Contractors, consultants and owners 
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v J
Semi-structured interviews
A
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Manually based on a systematic manner
V
r
Development o f the proposed project control 
framework
v _____ , J
Figure 4-5: The Third Stage of the Data Collection Phase
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4.6.2.4 Method 4: Questionnaire Surveys (II) & (III)
The evaluation of the framework for project (cost and time) control is based on the
questionnaire (II) participants’ responses regarding their perspectives on mitigation 
measures regarding cost and time control, which serve as reference points in the 
development of the proposed framework. Furthermore, questionnaire (III) was 
conducted to use the feedback of some of Libyan practitioners to evaluate the developed 
framework elements. See Fig.4.6.
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questionnaire 
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The study 
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The approach 
of the study
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Data collection 
method
Quantitative 
Data analysis
The outcome 
of the stage
•
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To validate the mitigation measures 
To evaluate the developed framework
A
J
• How can the time and cost o f construction 
projects be better and more effectively controlled
in practice in the LCI?
J
i
Quantitative and qualitative studies
J
(r —— 
L
Contractors, consultants and owners 
(Purposeful (non-probability) samples
r
•
•
Questionnaire (II) 
Questionnaire (III)
v J
• A statistical analysis using SPSS
\
V J
/ —
• Improvement to developed project 
framework
\
control
v _ ________ /
Figure 4-6: The fourth Stage of the Data Collection Phase 
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4.6.3 The Framework of the Research Study
Building a theoretical framework for research forces the researcher to think carefully 
about the constructs and variables to be included in the study (Miles and Huberman, 
1994). Firstly, it is important to define the meaning of the term “framework” in the 
context of this study. Some researchers define it as a sound implementation plan helping 
the researcher to become familiar with the study context, what has been done, what she 
or he is trying to do and how he or she is going to do it, and identifying gaps in the 
research to date. The framework adopted in the present study covers strategic decisions 
including the choice of data collection and data analysis method in order to achieve the 
research objectives. The major methods of conducting the present research are:
❖ Literature review, which play an important role in the research process as it 
allows the boundary of knowledge and of the research topic to be identified and 
the research problem, questions, aim and objectives to be formulated.
❖ Data collection through questionnaire (I) survey to determine time and cost 
overrun levels in Libyan construction projects, the factors influencing those 
overruns, also to recognize the tools and techniques that currently being used by 
Libyan projects to control the cost and time.
❖ Data collection through semi-structured interviews to explore construction 
industry professionals’ perceptions of the important process of construction time 
and cost control and to recognize the obstacles which affect this process of cost 
and time control in practice and subsequently establish measures that will assist 
to mitigate the causes of cost and time overruns in Libyan construction projects 
in order to develop a framework that will guide the Libyan construction project 
to the successful adoption of project control.
❖ Data collection through questionnaires (II) & (III) to validate and re­
validate the framework for controlling construction projects in Libya. 
Fig.4.7 represents the constructs of this research framework.
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4.6.4 Data Sample
It was decided that the sample population for questionnaire survey (I) would be 
construction project professionals in Libyan construction companies; contractors, 
consultants (Architects, civil & structural engineers, mechanical & electrical engineers 
and quantity surveyors) and clients.
The available data from (Association of Libyan Engineers’ Magazine, 2010) showed 
that there were 4000 professionals cutting across academic institutions and construction 
firms in the country. A total of 132 responses were received from the participating 
companies/ professionals, with a response rate (33% of response rate). The size of 
Questionnaire Survey I sampling and the Questionnaire distribution is discussed in more 
details in Chapter (6).
Following the analysis of questionnaire survey (I), the semi-structured interviews were 
conducted to verify out some of the ambiguous matters that the researcher was unable to 
put forward in the questionnaire (I). The selection of interviewees was based on the 
positions they occupy in their organisations and their experience in the construction 
field. A total of 10 interviews were conducted lasting an average of 62 minutes aimed to 
investigate the research questions three, four, five and six. Finally, to evaluate the 
framework, the questionnaire surveys (II) & (III) were conducted with some experts of 
Libyan construction projects.
4.6.5 Data Analysis
The purpose of analysis is to obtain meaning from data. It is currently most common for 
collected data to be input into a computer package for analysis. That inputting is in 
addition to recording, transcribing, coding, classifying and other manipulations of data 
that may be necessary to facilitate analysis. Each and every process relating to data must 
be done accurately and with integrity; that is vital wherever judgements are involved 
(Fellow & Liu, 2008).
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Triangulation can increase completeness when one part of the study presents results 
that have not been found in other parts (Ammenwerth et al., 2003). To investigate each 
objective from different perspectives, triangulation is used in the data analysis phase.
4.6.5.1 Quantitative Data Analysis
Quantitative content analysis extends the approach of the qualitative form to yield 
numerical values of the categorised data-ratings, frequencies and rankings, which may 
be subjected to statistical analyses. Comparisons may be made and hierarchies of 
categories may be examined. Structural content analysis concerns the determination and 
examination of relationships between data categories, as well as between groups where 
this is appropriate.
In this study, the quantitative dataset is analyzed using the statistical software package 
Statistical Package for the Social Sciences (SPSS). To clearly and methodically present 
and describe the data obtained, two main data analysis methods were used: Exploratory 
Data Analysis and Simple Correlation. Exploratory data analysis is used to describe the 
basic character of the underlying data; it shows the responses to a particular question 
and the number of respondents or the frequency of responses for each question. For the 
simple correlation, Spearman correlation is to be conducted. The data analysis methods 
will be revisited in the relevant chapter treating outcomes and discussion of the data, to 
clarify the research findings in accordance with the research questions.
To analyze the underlying data from the questionnaire (I), three principal phases are 
followed. The first phase of the analysis is implemented by recording of the responses 
for each question. The second phase of the analysis is based on categorizing each of the 
responses.
After the questionnaire responses are recorded and categorized, the results are 
organized and demonstrated in the table of results. For the final phase, the underlying 
data is transferred to statistical software; namely SPSS, in order to start the 
computations. For presenting and describing the data obtained clearly and methodically 
in accordance with the research question, data analysis is applied. In terms of data 
analysis, the aim is to answer the research questions.
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The numerical scores from the questionnaire responses provided an indication of the 
varying degree of influence. To further investigate the data, a relative importance index 
(II) is used to rank the factors of cost and time overruns. This is calculated using the
following formula: II
AN
Where:
w = weighting given to each question by the respondents and range from 1 to 5 where 1 
very low and 5 very high.
A =highest weight (5 in our case);
and N = total number of sample.
The RII ranges from zero to one.
4.6.5.2 Qualitative Data Analysis
Many qualitative approaches such as conversations and discourse analyses are not 
subject to particular analytic techniques with prescribed texts, as is common in 
quantitative analyses. Instead, they involve scrutiny of the transcribed text of such types 
of response as discussions and statements. Thus, not only is the content analysed but the 
linguistic context is considered, in order to establish the meanings, intentions and 
interpretations of the respondents. The emphasis in qualitative content analysis is on 
determining the meaning of the data, which are given coded allocations to categories. 
Groups of “respondents” from whom the data were obtained are matched to those 
categories, so that a matrix of categorised data against groups is obtained (Fellows & 
Liu, 2008).
In this study, a systematic approach was adopted in analysing the data obtained from 
interviews depicted in chapter (7). The process started with familiarisation of the data 
following transcription. After this familiarisation process, organisation of the responses, 
question by question was carried out followed by coding of the transcripts. Data were 
categorised using predetermined themes, and by discovering specific topics that 
emerged from the data. This was followed by the analysis of interviews where an index
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was devised for similar themes and concepts. Finally, the development of a diagram was 
produced in order to present the findings from the interviews.
4.7 Research Design Evaluation Criteria
Principally, validity can be defined and described as the degree to which a given test 
(e.g. questionnaire, interview, observation, experiment) measures what it is supposed to 
measure (David and Sutton, 2004). In this particular research, which employed 
questionnaires and semi-structured interviews as research instruments, validity is 
concerned with whether the questions presented ask or measure what they claim to ask 
or measure. Equally, it refers to whether the respondents, who completed the 
questionnaires and answer the interview’ questions, do so accurately, honestly and 
correctly.
Reliability is concerned with whether a given research instrument yields the same 
results at different times over groups of respondents. In other words, it is concerned 
with consistency and reliability, precision and accuracy and dependability o f the 
research instruments over time, over instruments and over the group of respondents 
(Robson, 1994)
4.7.1 Validity of the questionnaire
In order to ensure the validity and reliability of the questionnaire, all the necessary steps 
were undertaken. Firstly, the questionnaire was read and commented on by some 
experts, who have experience in the research field. Secondly, the questionnaire was 
translated in to Arabic by a professional translator. The purpose of piloting was to see 
the potential and limitation of a given research instrument on the sample research target. 
It helped to improve the research instruments and the data collection techniques before 
the main survey. Similarly, the purpose of piloting also helped to refine the chosen 
research instruments and the data collection techniques before. As such; the feedback 
received from piloting was useful, as it resulted in modification and removal of some 
question items.
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In addition, during the piloting, the test items were tested for internal consistency. That 
means, the items must all quantify the same thing and must be correlated with each 
other. To measure internal consistency between the items, Cronbach's alpha is 
conducted. In other words, it enables the researcher to see how strongly related a set of 
items are as a group. Cronbach’s alpha reliability coefficient ranges from zero to one. 
A high value of this measure is considered as indication that the items determine an 
underlying construct and reflects a higher degree of internal consistency. In terms of 
this study, the purpose, here, is to assess the validity of the designed items for each 
dimension using Cronbach’s alpha. Table (4.1) showed the Cronbach’s coefficient alpha 
was calculated for the category of time overrun factors of the questionnaire.
❖ Time factors
Dimension Number of items Cronbach’s Alpha |
Construction factors 33 0.870
Weather and Natural calamities 3 0.690
Equipment factors 3 0.738
Materials factors 6 0.785
Contractual procedures 4 0.726
Design change 3 0.659
Funding factors 0.706
Changes in Law Factors 7 0.834 1
Table 4-l:(Cronbach's Alpha) for evaluating the consistency of the time factors
As shown in the Table 4.1 above, it can be noticed that internal consistency of level of 
construction factor is relatively high (0.87), whereas it is acceptable (0.69) for views 
towards weather and natural calamities. Also, the values are good for the rest o f factors. 
As result, all the items of the questionnaire show a good degree of internal consistency; 
and this means that the items are clear and will be incorporated in the study objectives. 
On other, word, the researcher will not drop any question for the study.
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❖ Cost factors
Dimension Number of items Cronbach’s Alpha
Construction factors 33 0.903
Weather and Natural calamities 3 0.659
Equipment factors 3 0.789
Materials factors 6 0.792
Contractual procedures 4 0.692
Design change 3 0.752
Funding factors 4 0.678
Changes in Law Factors 7 0.738
Table 4-2:(Cronbach's Alpha) for evaluating the consistency of the cost factors
According to Table 4.2, the alpha is found to be very high, which is 0.903, for 
construction factors. The value of alpha for weather and natural calamities, contractual 
procedures and funding factors lies between 0.65 and 0.69 which is acceptable. For the 
remaining factors, the value of alpha is noted to be good (0.70-0.79). Overall, all the 
factors are consistent, and hence all the items are to be included in the analysis.
4.7.2 Validity of the interview
To ensure that the interviews covered subjects as fully as possible, the interview 
structure was piloted by conducting two interviews with professionals in Libyan 
organisations who provided their valuable comments which highlighted the importance 
of focussing on government strategies for project control and the barriers encountered in 
the process of cost and time control. In addition, these pilots helped the researcher to 
check for ambiguities in the questions and to get an idea of the times involved. As a 
result, this enhanced the subsequent interviews to obtain clearer, more specific and more 
reliable responses.
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4.8 Ethics in research
According to Fellows & Liu (2008), research ethics is not only that a diversity of ethical 
theories exists but, further, that ethics means different things in different places and so, 
lead to differences in common, acceptable practices which may change over time. In 
addition, the ESRC (Economics and Social Research Council) (2007) in the UK defines 
research as “ any form of disciplined inquiry that aims to contribute to a body of 
knowledge or theory” and continues that “ research ethics” refers to the moral principles 
guiding research, from its inception through to its completion and publication of results 
and beyond”.
Through all the research stages, ethical issues have been taken into account. This 
research uses highly confidential and private data. During and after this study the 
researcher also followed the ethical code of Sheffield Hallam University. The 
participants have been informed of the objectives of the study before being asked to 
answer the questionnaire and interview questions. They were also assured that their 
responses would be kept confidential. They were not asked to provide their names or 
that of their organizations, thus ensuring anonymity. Individual differences concerning 
understanding and interpretation of the research questions have been respected.
4.9 Summary
This chapter has discussed ethnographic, action research, survey and case study 
research methods. This was followed by a discussion of the quantitative, qualitative and 
mixed methodological processes used in this research. The present study is driven 
mainly by the study objectives, and is planned to answer the research questions. In this 
study, the researcher first examines the literature to derive an initial proposed 
framework for the adoption and implementation of a project control process from it. To 
identify the categories that populate the conceptual framework initially used an 
inductive approach, the study then uses an abductive approach because it is suitable for 
investigating the social context -  in particular for comparing the way people perceive 
that context with the body of relevant theory.
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The research framework was provided in Fig.4.7 to illustrate the research stages and the 
choice of data collection and data analyse methods to achieve specified research 
objectives and the study’s outcomes. The research methods considered in this study are 
literature research, questionnaires (I), (II) and (III), and semi-structured interviews to 
develop a framework to minimise cost and time overruns in Libyan construction 
projects.
Literature review and questionnaires and semi-structured interviews play an important 
role in the research process, as they allow the identification of the boundary of 
knowledge on the research topic, and the formulation of the research problem, research 
study questions, the research aim and its objectives. Data are collected through 
questionnaire (I) in order to determine the levels of time and cost overruns in Libyan 
construction projects, and factors influencing cost and time overruns (through a 
questionnaire survey I). To develop a framework that will help Libyan construction 
projects successfully adopt project management, data is collected (through semi­
structured interview questions) to establish construction industry professionals’ 
perceptions of the importance of construction time and cost. Data analysis is carried out 
using Statistical Package for the Social Sciences (SPSS), as data analysis software 
package for quantitative and manually based on systematic manner for qualitative data.
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Chapter 5 Theoretical Framework 
for Project Time and Cost 
Control
5.1 Introduction
Project management is not about predicting the future. It is about understanding a 
project and making better decisions regarding the control of that project in the 
immediate future. One of the objectives of this study is to develop a framework for 
minimising time and cost overruns in Libyan construction projects, and this chapter 
begins by contextualising this by means of a comprehensive overview of project control 
techniques in the construction industry. Later sections establish the initial proposed 
project time and cost control framework based on documentary analysis of previous 
studies and monographs.
5.2 Concept Definition of Project Control
At the present time concerns over risk have been rising due to the increase in technical 
complexity and the demand for political and economic viability in modem society. 
These concerns in turn generate a demand for more efficient project control. 
Nonetheless, despite the enormous development of information and knowledge, the 
majority of risk control is not planned, but only reflects a reaction to events after they 
have occurred. It is consequently necessary to organise project risk control.
In general, the aims of project risk control are considered to be geared towards 
identifying, analysing and responding to risks. Risk control must be broader than this, 
becoming integrated into the organisation and project environments as a means of 
providing safety measures against risks.
Risk control is a broad concept with no standard definition. The various definitions of 
project management all agree on the necessity for project control as an essential part of 
the definition of project management. The primary control areas of a project are quality, 
on time, and within budget. The Association of Project Management (1997) defines it as 
“ the process whereby responses to the risks are formulated, justified, planned, initiated, 
progressed, monitored, measured for success, reviewed, adjusted and (hopefully) 
closed”. For the British Standards Institute’s “Guide to Project Management” (BS6079,
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1996) it is “the process whereby decisions are made to accept a known or assessed risk 
and/or the implementation of actions to reduce the consequences or probability of 
occurrence”. The Royal Society, the independent scientific academy of the UK charged 
with promoting excellence in science, is not directly involved in construction, but 
nevertheless defines risk control as “the process whereby decisions are made to accept a 
known or assessed risk and/or the implementation of actions to reduce the consequences 
or probability of occurrence” (1992). Another definition of risk control by the 
Construction Industry Research and Information Association (CIRIA) states that risk 
control should help to
• save money
• reduce accidents
• deliver projects to time
• reduce the chances of litigation
• improve the morale of employees
• enhance corporate reputation. (CIRIA, 2002)
A number of writers take project control as embracing certain functions. Flanagan & 
Norman (1993) state that project control is a discipline for living with the possibility 
that future events may cause adverse effects. They also suggest that a project risk 
control system must be practical, realistic and cost effective. In Ritz’s (1994) view, 
project control is “the work of constraining, coordinating, and regulating action in 
accordance with plans to meet the project goals successfully. Hossen & Hicks (2000) 
define Project Risk Management (PRM) as the process of taking management actions 
with the aim of maximising the chance of achieving project objectives, taking into 
consideration all the risks that can be identified. Monitoring risk exposure and adjusting 
project strategy are key approaches to keeping the risks within an acceptable level and 
achieving the project’s objectives.
Anthony Mills (2001) argues that project control is an important part of the decision­
making process for all construction companies. Mema and Njiru (2002) summarise it as 
“any set of actions taken by individuals or corporations in an effort to alter the risk
arising from their business”. Harris & McCaffer (2006) see it as the process of 
managing uncertainty that arises in the normal course of activities, including those 
related to business ventures, while Young (2006) defines it as managing the numerous 
problems that arise in order to maintain the project schedule by supervising the work, 
that is checking what is happening; recognizing and determining the issues that arise, 
evaluating the plan and updating the records, and taking the action required to realise or 
exceed the objective. According to Baguley (2008) control of a project is “an implicit 
part of managing. It is applied to all sorts of things; people, costs, schedules, deliveries 
etc. when you control something your aim or objective is to make sure that the future 
you want actually happens! In addition to this it is a continuous process; forward 
looking; very closely linked with planning”.
For Saleh (2010) it is a process designed to examine uncertainties occurring during 
project delivery and to implement actions dealing with those uncertainties in order to 
achieve project objectives. Wysocki (2011) points out that project control helps 
complete a project successfully by comparing the actual progress against the plan. It 
focuses on three major components of a project: time, cost and quality standards. 
Controlling the project:
• tracks progress toward completion
• detects deviations from the plan
• it takes corrective action (Gilley, 2001)
In short, the controlling function can be considered as the totality of actions and all 
organised processes intended to increase the probability of the successful achievement 
of a project’s objectives, in particular regarding schedule and budget. Project control 
involves the coordination and development of plans, cost and schedules for a project, 
the obtaining of the pertinent approvals from the responsible managers and participants, 
and the checking, monitoring and preparation of forecasts or actual expenditures, trends 
and progress against figures and established plans.
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5.3 Project Cost and Time Controls
5.3.1 Project cost control
Well-designed systems of cost control that conform with the board spectrum of the 
capital projects industry have been developed over the years. According to Ritz (1994), 
in spite of the simple name of cost control, it means different things to different people. 
To Ritj, cost control means “the purposeful control of all project cost in every way 
possible”. The control system of a project should involve some feature that ensures the 
successful implementation of such aspects as:
> A simple system with a complete code of accounts
> The assignment of certain responsibilities in the project’s organisational 
structure regarding cost control
> The utilisation of standard formats and forms based on a standard code of 
accounts throughout the estimation, construction, design, procurement and 
cost-control groups
> A sound budget (based on sound estimates)
> A developed system for managing the date on medium and large-size 
projects
Greenhalgh & Squires (2011) see cost control as the activity that compares actual cost 
or expenditure against planned costs, adjusting one or the other dynamically by 
reference to the project’s financial environment. The cost control process guarantees 
that all the relevant parties in a project agree to any changes to the cost baseline.
The main purposes of using a cost control system are:
> To provide instant advice of uneconomic operations, in the short and long 
term of work
> To give the appropriate feedback, carefully qualified in detail by all the 
conditions under which the project work has been done
> To provide information to help in the assessment of those variations that will 
arise during the period of the work
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> To support cost awareness
> To summarise progress of work. (Pilcher, 1985)
5.3.2 Project time control
Time control of project work is also often referred to as schedule control. To control the 
schedule, progress must be monitored against the schedule, taking into consideration 
that every specific task must be weighted according to its percentage of the whole 
project. According to Phillips (2006) time/schedule control is concerned with the three 
following processes:
> The project manager works with the factors that can cause schedule changes 
and confirms that these changes are agreed. Factors can include project team 
members, stakeholders, management, customers and the project’s condition
> The project manager examines the work results and conditions to determine 
whether the schedule has changed
> The project manager manages the actual changes in the schedule
Schwalbe (2010) states that the main causes of changes to a project’s schedules are:
> the project schedule management plan
> the project schedule baseline
> work performance reports
>  changing requests
The main outputs of time/schedule control include:
> project work performance measurements
> organisational process assets updates, such as lessons-leamed reports related 
to schedule control
> changing requests
> project management plan updates
> project document updates
In short, control of the work schedule is maintained by monitoring work-in-progress and 
planning future tasks. The purpose of schedule control is to identify the status of the
project work schedule, defining the factors that cause schedule changes, and controlling 
changes in the schedule.
5.4 Tools to Control Project Time and Cost
The control of project time and cost represent forward thinking in how work is to be 
carried out. This includes checking on work progress against programme; and 
identifying problem areas in progress in order to consider any action required. Several 
progress-reporting techniques can be adopted that are commonly used in practice. Each 
has a specific purpose generally distinguished by the type of information being 
communicated. The following section concentrates on the various tools or techniques 
that are used to monitor the progress of activities and avoid time and cost overruns of a 
project.
5.4.1 Bar Charts
Bar charts are the single most popular information presentation tool for project control. 
They are also called Gantt charts. They are a way to graphically show progress of a 
project. Gantt charts are used to present information to management, team members, 
and customers at a variety of different levels. Bar charts show when the project is and 
each activity start and end against a horizontal timescale. A Gantt chart consists of a list 
of project activities, coordinated with a horizontal bar chart to reflect activity duration. 
The quality of the Gantt chart is firmly rooted in quality inputs about the following:
• Project scope
• Responsibilities
• Available resources
• Schedule management system
According to Ritz (1994) Bar charts (Gantt charts) are the simplest form of scheduling 
and have been in use the longest of any of the systems that are available. They offer the 
advantage of being cheap and simple to prepare; they are easy to read and update, and 
they are readily understood by anyone with a basic knowledge of the capital project 
business. The main disadvantage of the bar chart is its inability to show enough detail to
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cover all the activities on larger, complex projects. However, many contractors use them 
for all stages of programming, including large and small projects (Griffith et al., 2000). 
Bar charts are widely used today for project scheduling because they are relatively easy 
to construct and are the best diagramming technique to visually represent activity 
progress in the project. Patrick (2004) suggested that the main advantages of Bar charts 
are:
• Simple and quick to generate
• Easy to use and interpret
• Great communication tool at all organisational levels
• Project plan and schedule can be shown together
• Project progress can be represented graphically
Meanwhile the main disadvantages of Bar charts are:
• Planning and scheduling are considered simultaneously
• Not easily modified
• Do not show activity dependency relationships
• Awkward for large projects
5.4.2 Element trend analysis (Line of Balance)
According to Badiru (2008), LOB is a graphical method of scheduling; and it focuses on 
critical activities. It identifies points that do not conform to expectations and drives 
corrective actions. It also encourages the management by exception approach to 
handling project problems. The main objective of LOB is to develop a report on the 
progress of a project. The requirements of LOB are to achieve the following:
• Identify objectives
• Establish a plan to meet the objectives
• Measure progress against the plan
Harris and McCaffer (2006) suggested that the basis of the LOB method is to find the 
required resources for every phase or process of a construction project so that the
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following phases are not interfered with and the target output can be achieved. Hamilton 
(2001) further explains that LOB charts fill a void between bar charts and the preferred 
scheduling method of network schedules:
• They are easier to prepare than a network schedule;
• They provide more information than a bar chart
• Each line on a LOB chart indicates the rate of progress of an activity; the 
intention is to keep all activity progress lines as close and parallel as possible
• Simplicity in conveying a detailed work schedule
5.4.3 Critical Path Method (CPM)
The critical path method is a management tool that is used to predict total project 
duration and helps the project manager recognise where in the project schedule his or 
her management effort should be applied. The critical path method involves of series of 
activities that determines the earliest time by which the project can be completed and 
the longest path through the network diagram, which has the least amount of slack time. 
If any activity on the critical path takes longer than planned, then the project schedule 
will slip unless corrective action is taken. According to Badiru (1996) & Patrick (2004), 
the network of activities contained in a project provides the basis for scheduling the 
project. The basic project network analysis is typically implemented in three phases:
• Network planning: this involves the identification of the relevant activities for 
the project
• Network scheduling is performed by using forward-pass and backward-pass 
computational procedures
• Network control: involves the progress of a project on the basis of the network 
schedule and taking corrective actions when needed. The overall process o f this 
method is summarised in the steps below:
Step 1: Activity Planning: define the tasks or activities making up the project 
and determine their interdependencies or precedence relationships 
Step 2: Activity network drawing: represent the tasks or activities that were 
defined in previous step in the form of a network diagram
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Step 3: Basic scheduling: perform the basic scheduling computations through 
forward-pass and backward-pass rules
Step 4: If the project analyst is interested in determining the cost o f reducing the 
project length, time-cost trade-offs analysis should perform 
Step 5: Constrained resource allocation: to completing tasks or activities in the 
project, limited resources should allocating
Step 6: Resource levelling: to reduce period-to-period fluctuations in resource 
requirements, activity shifting or arrangement should perform 
Step 7: Control phase: the project progress and performance are monitored by 
comparing the actual project status to the prevailing schedule
5.4.4 S-curve
The S-curve is a tool for helping with the conceptual understanding of the project. The 
S-curve figure represents the project budget baseline against which actual cumulative 
budget expenditures will be evaluated. The figure also represents project progress: slow 
at the start, a subsequent pickup of momentum, a tailing off at the end. According to 
Venkataraman & Pinto (2008), the S-curve helps project managers understand the 
correlation between project duration and budget expenditures, and provides a good 
sense of where the highest levels of budget spending are likely to occur. Forecasting the 
S-curve can also help project managers generate estimates of expenditures during 
various stages of project duration.
The cost curve is called the S-curve named for the characteristic shape of the curve that 
plots the distribution of project cost as a function of time. Knapp (2010) suggests that, 
to make a cost management plan useful, the accumulated cost of the project must 
always be available by looking at the cost baseline, which is displayed on the S-curve. 
The stakeholders can then compare the approved budget to the cost baseline to 
determine if the project costs are on target.
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The cumulative cost curve is valuable because:
• it can help the project manager see the total planned budget and communicate it 
in a shorthand way
• It can serve as an excellent briefing tool because most people can easily read the 
graph.
• It can also serve as an excellent way of summarising progress, since both 
planned and actual cost curves can be tracked on the same graph for comparison 
purposes. Taylor (2008)
However, Rubin et al. (1999) state that the S-curve does not show the causes of the 
differences between the planned and actual spend although the intended S-curve can 
give some rough idea of progress; it is not as accurate as the CPM, but it is more 
accessible.
5.4.5 Graphical Evaluation and Review Technique (GERT)
Graphical Evaluation and Review Technique is a network analysis methodology that 
allows for non-sequential activities, such as loops (e.g., a test that must be repeated 
more than once) or conditional branches (e.g., design update that is needed only if the 
inspection detects errors). Harrington (2006) pointed out that this technique allows for a 
probable treatment of both work networks and activity duration estimates. The 
processes employed in using Graphical Evaluation and Review Technique are as 
follows:
• Conversion of the qualitative description of the project action plan into a 
network.
• Collection of the necessary data to describe the arc of the network, focusing not 
only on the specific activity being modelled, but also on such characteristics of 
the activity as the likelihood it will be realised, the chance it might fail, any 
alternative activities that exist, and the like.
• Determination of the equivalent function of the network.
• Conversion of the equivalent function of the network into the following two 
performance measures: the probability that specifics nodes are realised and the 
moment generating function of the arc times.
• Analysis of the result and making of inference (Meredith and Mantel, 2000).
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According to Longman & Mullins (2005), the network technique has the advantages of 
allowing you to omit certain portions of the network, complete certain work packages 
partially, or repeat certain work packages several times. This technique allows for 
looping, in which the network path passes through the same node more than once. It 
also allows for branching in which the network path can split in one of two or more 
directions depending on the results of an event or work package. De Marco (2011) 
suggested that GERT is a network modelling for high-complex projects where CPM or 
PERT are unsatisfactory to provide an accurate scheduling under uncertain conditions, 
ongoing decision making and process options
5.4.6 Programme Evaluation and Review Technique (PERT)
Programme Evaluation and Review Technique is another method used in monitoring, 
controlling and managing of projects. The PERT method of critical path planning and 
scheduling is the most commonly used technique for project management control. It is 
based on representing the activities in a project by boxes (or nodes) that contain 
essential information calculated about the project (Young, 2007).
Dhillon (2002) point out that, in basic theory, CPM and PERT are largely the same. For 
both methods, the arrow diagram is the graphic model and the mathematics is also quite 
similar. However, their important differences are as follows:
• CPM is used in situations where the duration times of activities are quite certain 
(e.g., in construction projects)
• PERT is used in situations where the duration times of activities are quite 
uncertain (e.g., in research and development projects)
Dhillon illustrates the general steps associated with Programme Evaluation and Review 
Technique is as follows:
• Break down a given project into various jobs or tasks and identify each 
of these jobs or tasks.
• Determine the sequence of these jobs or tasks and develop a network
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• Estimate the duration time of each activity
• Obtain each activity’s expected duration time
• Determine the time variance of each activity
• Determine the network’s critical path
• Calculate the probability of project completion on a given time or date.
According to Young (2007), Programme Review and Evaluation Technique (PERT) is a 
valuable tool of project management. This technique allows analysing the logic diagram 
to confirm:
• The critical path-confiimation of your inspection;
• The start and finish times of all the key stages;
• The amount of “spare time” available in the non-critical key stages
All these data are very useful for optimising the project schedule and, more importantly, 
for the control of the project work once this starts. In addition, Tiku (2002) suggest that 
the most useful results of PERT without doubt are the analytic and critical approaches it 
brings to bear on a project being examined for the first time; the initial review of a 
project by PERT is probably the most useful attribute. For time planning and resource 
planning, PERT is an excellent practical device. For cost planning and more elaborate 
resource planning PERT is even more useful, but probably requires a greater 
understanding to fully succeed in presenting information in a digestible form. Fay 
(2011) concluded that the central idea of PERT is to manage a project step by step from 
beginning to end in the shortest time possible
Meanwhile, Bidgoli (2004) suggested that the main disadvantages of PERT are that it 
attempts to address the risk associated with duration estimates. PERT has three 
disadvantages:
• It involves more work because it requires several duration estimates
• There are better probabilistic methods for assessing risk (such as Monte Carlo 
simulation)
• It is complex and rarely used in practice
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5.4.7 Arrow Diagram
In the Arrow diagram, activities are representing by arrows and events. The arrow is 
usually drawn from left to right, with events drawn as circles at the beginning and end 
of the arrow.
According to Dale (2003), this method applies systematic thinking to the planning and 
execution of a complex set of tasks. It is used to establish the most suitable plan and 
schedule for a series of activities in a project, and to monitor its progress in an efficient 
manner to ensure adherence to the schedule. The key steps in constructing an arrow 
diagram are:
• Identify all activities needed to complete the plan
• Decide the feasible sequence of the activities:
> Which activities must precede certain activities (consecutive 
activities)
> Which activities must follow an activity (consecutive activities)
> Which activities can be done at the same time (concurrent activities)
• Arrange the diagram from left to right according to the above logic with each activity 
represented by an arrow
• The beginning or end of an activity or group of activities is called an event or node 
and these are represented as circles at the tail and head of an arrow. The events should 
be numbered in the order in which activities occur.
According to Newell (2005), the one advantage of this diagramming method is that, 
since the arrow is a line, the length of the line can be varied in proportion to the duration 
of the activity. This can be helpful in recognising the magnitude of the duration of the 
activity. However, most project management professional feel that the complexity and 
difficulty in using this diagramming method is not compensated for by this feature.
5.5 Project Control Framework
This section discusses the theoretical aspects of project cost and time control in detail 
and discusses the practices based on previous studies in controlling the construction 
project process.
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5.5.1 The Purpose of the Project Cost and Time Control Framework
The project framework is a sound plan for execution that identifies what the 
organisation should do, describes how it is going to do it, and ensures that every step of 
the project work builds on the previous one (Struebing and Klaus, 1999). Therefore, in 
order to achieve the project objective, the framework describes an implementation of 
procedures and processes for what works need to be done and how to carry those works 
out in good time and cost project control.
Aalbregtse et al. (1991) suggest that the main characteristics of a project control 
framework are:
• It supports the application of management work standards and makes it more 
likely that the implementation of management standards will be successful.
• The organisation and implementation of the framework make the participants 
more aware, and it can be adopted in much more controlled, comprehensive and 
timely manner.
Najmi, Kehoe, & Dennis (2000) state that the main advantages o f a framework are:
• to provide a guideline
• it is result-oriented
• it is empirically supported and based on the literature
• it is time dependent
• it is oriented towards continuous development
In short, using a structured framework serves to improve construction performance by 
reducing waste activities in project work. The framework also provides a guideline for 
project risk management in order to ensure the efficiency and effectiveness of work 
activities during changes in construction projects. Nevertheless, the framework for 
project cost and time control should be adaptable and flexible in order to meet the 
specific needs of each stage of the project. By implementing such a framework, the 
project workforce will identify their needs and responsibilities, monitor progress and 
provide information on cost and implementation of project work according to schedule.
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5.5.2 Framework for Project Time and Cost Control
The framework is about the procedures and practices necessary to attain a particular 
objective. As pointed out earlier, project control is a broad concept with no standard 
definition: different researchers take it to mean different things. They generally see 
project control as embracing certain functions. A systematic approach to project control 
consists of three stages: risk identification, risk analysis and evaluation, and risk 
response. Some writers have divided the approach into four categories: the 
identification, classification and assessment of risk, and the response to it.
The literature review shows that project control is broadly accepted as an approach that 
consists of official processes. Many writers have provided the perspectives offered by 
efficient frameworks for project risk control of construction processes and practices. 
The most common methods of handling cost and time overruns in the construction 
industry are initiation, planning and control throughout the projects’ life, as detailed in 
following sections.
5.5.2.1 The Framework for the Project Cost and Time Control Process
In order to control the time and cost of construction projects, the proposed framework 
would help to determine the appropriate actions to minimise time and cost overruns in 
construction projects. The needs of a framework for project control have been described 
above. The proposed framework is intended to identify the needs of the project 
workforce, monitor progress and provide information on cost and schedule 
implementation of project work. Within the framework it is very important to build a 
structure according to experience and attempts at supporting construction companies’ 
projects in their performance.
To increase the potential for a project’s success, a framework design must at least:
> Provide efficient data gathering on the methods and processes of 
construction projects.
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> Provide a series of logical procedures based on a general problem-solving 
approach.
> Select the appropriate methods and tools to complete the improvement 
activities process during the project.
The project control process is an important and necessary part of performing the project. 
According to Gido & Clements (2009), project management is a proactive approach to 
managing a project in order to ensure that the project’s objectives are achieved even 
when things are not proceeding according to plan. There are various types of existing 
framework that can be use by projects to control cost and time. The main steps of 
controlling of a project as stated by many researchers are discussed in the following 
section.
5.5.2.1.1 Process of Project Control
To measure a project’s performance, and accurately and correctly evaluate project work, 
the implementation of a project control system is essential. The process of project risk 
control is composed of the steps that keep the project work on target to achieve the 
objectives. Ritz (1994) presents the basic mechanism of the management function (see 
Fig 5.1).
Identification 
o f deviations
«■
Comparison o f 
actual against 
standard « -
Measurement 
o f actual 
performance
Actual
performance
4 -
Analysis of Program of Implementatio Desired
causes of corrective n o f perfonnance — J
deviations action corrections
Figure 5-1: The Control Process (Ritz, 1994)
According to Peter and Pinto (2007), the common process of project control in the US 
has been stipulated by the U.S. Departments of Defense. It consists of five basic steps: 
risk strategy, its identification and analysis, and the response to and control of it. This 
process is shown in Fig.5.2.
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R isk  strategy Establishing the risk management process and ensuring it is 
integrated into the project
R isk
identification
R isk  analysis
R isk  response
R isk  contro l Monitoring risks, identifying new risks and ensuring that risk 
responses are undertaken and are effective
Developing options and determining actions to enhance 
opportunities and reduce threats to the project’s objectives
Assessing the impact and likelihood o f identified risks
Identifying the risks that might affect the project’s objectives, 
and documenting their characteristics
Figure 5-2: The Process of Risk Management (Peter & Pinto, 2007)
For Vancataraman & Pinto (2008) the project risk control process measures project 
progress and performance against a project plan to ensure that the project is completed 
on time, within budget and to the satisfaction of the customer as shown in Fig.5.3. The 
process of project risk control is intended to:
> Provide the essential features for measuring performance of project work. To 
achieve this, the process must establish a project baseline plan. The project 
team should lay out each of the discrete tasks such as budgets, resources and 
time-phases of all work in order to create this baseline plan.
> Measure and monitor improvement and performance of the work being 
undertaken. For project measurement, the first step in creating accurate 
mechanisms is the establishment of a control system that measures the 
ongoing status of different project activities in real time, and provides 
project managers with relevant information as quickly as possible. The 
second step is to determine what should be measured. For project 
monitoring, both qualitative and quantitative means are used to measure 
progress.
> Compare actual work performance against the plan. It is known that the 
smaller the deviation between the actual performance and the baseline plan, 
the easier it is to take appropriate action.
> Take corrective action. In some project work, the action required may be 
relatively small; in others, it may need significant and serious corrective 
measures.
1 .Establishing 
a baseline plan
2. Measuring 
progress
4.Taking 
corrective 
action
3.Comparing 
actual 
performance 
against plan
Figure 5-3: The Project Control Process (Venkataraman & Pinto, 2008)
Jalote (2008) states that the three main levels of monitoring are:
> Activity-level monitoring, which guarantees that each separate scheduled 
activity has been performed correctly and to the specified time.
> Status reports are often organized each week to take stock of what has 
happened and what still needs to be done. The reports usually include a 
summary of the activities successfully achieved since the last report, any 
issues in the project that need attention and any activities that have been 
deferred, and to determine whether all activities are in place for the 
following week. The aim of status reports is to ensure that the project is 
proceeding according to schedule.
> The milestone analysis is done every few weeks or at each milestone.
He concludes that the aim of project measurement is to provide infonnation to project 
management about progress, so that they can effectively control and monitor the project 
and guarantee that its aims are met.
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Baguley (2008) stipulates that the actions constituting work must be:
> Appropriate to the project, its stakeholders and its results
> Proportionate to the size of the observed deviations from the budget or the 
work plan
> Quick acting and prompt to guarantee that variation does not get out of 
project control
> Cost effective to guarantee that the cost of project control doesn't overrun
> Ability of results that go against the factors that are guiding the project off- 
course and their causes
Harpum (2010) maintains that project control is basically about managing development 
cost, development time, and resources of organisations in the most efficient manner. It 
is essentially a set of processes that work together to reach the project’s objectives. The 
process of project control interacts with other parts of the project management process. 
Planning, measuring, monitoring, and taking corrective action are all usually included in 
the control cycle. The standard of project control processes, based on measuring 
progress against the plan and utilizing a negative feedback loop to ensure appropriate 
control inputs, is shown in Fig 5.4.
D efine project objectives
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P lan project:
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carry  out w ork 
Estim ate cost to 
carry  out w ork
Revise and update plan
Measure 
performance of
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project
M onito r
w ork
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C arry  out w ork
------------------------------ ►
Implement control 
actions
Figure 5-4: Standard Project Control Processes (Harpum, 2010)
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In Mubarak’s (2010) view project control comprises the following continuous process:
> Monitoring the progress of project work
> Comparing the progress with the baseline budget and schedule
> Identifying deviations, determining their extent and location, and analysing 
them to discover their causes
>  Taking corrective action wherever and whenever necessary to bring the 
project back into conformity with the schedule and the budget
According to Camilleri (2011) a control process takes into consideration a wide range of 
activities and incorporates a number of key activities:
> Generating a network of actions that depicts the relationship between them 
and their order of occurrence
> Project scheduling that links a plan into a time frame as well as smoothing 
out resource level variations
> Measuring job progress, reviewing the plan and rescheduling when 
conditions change
To meet the performance objectives outlined in the project management plan, 
monitoring involves reviewing everything in the initiation, planning, execution and 
closing processes (Heldman & Mangano, 2011).
The frameworks designed by Ritz (1994), Peter & Pinto (2007), Vancataraman & Pinto 
(2008) and Harpum (2010) have the same cyclical steps of project work control. The 
first framework designed by Ritz (1994) starts the cycle by measuring actual 
performance, which is then compared against planned performance. The next step is 
analysing the causes of deviations, if there are any, after which corrective action is 
formulated and implemented if required to correct such deviations. The cycle is then 
repeated until the deviation has been “tuned out”.
The process proposes a formal application of risk management in the US. In Peter & 
Pinto’s (2007) view projects are typically undertaken within demanding timeframes. In 
such circumstances there is a temptation to deal with risk reactively, which means with 
its actual consequences; there is no opportunity to mitigate or even avoid the risk.
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It is important to note in Venkataraman & Pinto's (2008) framework that this monitoring 
and control process is not a one-time fix, but a continuous cycle of goal setting, 
measurement, correction, improvement and re-measuring, as shown in Fig.5.3.
The fourth framework designed by Harpum (2010), as presented in Fig.5.4, shows that 
the standard of project control processes, based on measuring progress against the plan, 
utilises a negative feedback loop to ensure appropriate control inputs.
Previous standard processes for project control provide a suitable approach to providing 
an overview of the existing practices in construction procedures, especially in terms of 
cost and time overruns and problems based on frameworks for projects control as 
described above, because these frameworks present all the steps involved in project 
control and describe the methodology of project control by which construction 
performance procedures and processes in general are carried out.
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5.6 An Initial Proposed Project Control Framework
The researcher state that it is good to refer to other practices because it . will help in 
finding a better way or develop new ways to achieve the best results. The discussion 
above has been focused on the practices as suggested by several researches and writers 
to carry out project time and cost control to reduce the time and cost overrun problems, 
consequently, all the project work could be completed on time and within budget.
The present initial proposed framework for project control design is based on previous 
studies; other practices regarding project cost and time control are derived from the 
findings in the literature. The initial proposed framework is presented in Fig.5.5. First, 
the researcher organized the processes of project control that have been identified from 
the literature into phases. Every phase of the initial proposed framework is represented 
in a list of a mix of proven project control practice worldwide. The initial proposed 
framework suggests that the process of project control includes:
• Planning phase: identification of cost and time schedule is very important when 
conducting the plan. Therefore, the framework at this phase suggested include 
the project activities such as identification of the right people and the availability 
of right resources for the various tasks when needed in order to help control cost 
and time effectively which results in completing the project as planned.
• Implementing and execution phase: this phase relies heavily on the project plan 
developed in the planning phase. The process of executing branches down to the 
monitoring, evaluating and taking corrective actions phases. The execution 
process is not a one-time fix, but a continuous cycle of goal setting, monitoring, 
evaluating, correction, improvement and re-evaluating. It is worth mentioning 
that the initial proposed project control framework referenced to that during the 
project execution phase the project plan must be revised and updated when 
necessary.
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The researcher’s aim was not only the organization of processes into phases, but also the 
inclusion of some more widely used practices regarding the country that is the subject 
of this study in order to fit with the situation of the construction sector in Libya and to 
make the framework more realistic and applicable. Therefore, the study subsequently 
will combine theory and practice through a literature review and the involvement of 
practitioners in an attempt to develop the initial framework for minimizing cost and 
time overruns in Libyan construction projects.
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5.7 Summary
The chapter has identified various definitions of project control that all agree on the 
necessity for project control as the process of identifying risks, estimating their 
possible consequences and determining the most effective ways of responding to 
them and/or controlling them.
The chapter has defined the framework and detailed its purpose, and has extensively 
examined the theory of project time and cost control and management. It has also 
presented those practices involved in project cost and time control outlined in previous 
studies that could be of use in designing the author’s proposed framework for 
construction project control. This framework is based on the four processes in project 
control: planning, monitoring, analysing and taking corrective actions.
Further development of the initial framework for project (cost and time) control will be 
based on the questionnaire and interviews participants’ responses regarding their 
perspectives on current Libyan practices regarding cost and time control, which serve as 
reference points in the development of the proposed framework.
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Chapter 6 Quantitative Study 
(Questionnaire Survey I)
6.1 Introduction
This chapter focuses on describing the process of data collection and data analysis that 
was adopted during the first quantitative stage of this study. Questionnaire Survey I was 
used to collect data on cost and time overruns from a large sample population involved 
in Libyan construction projects, in order to generalise from the data collected.
This chapter seeks to present the results and discussions from Questionnaire Survey I 
from the viewpoints of owners, consultants and contractors of Libyan construction 
projects on cost and time overruns. A survey questionnaire I with some of Libyan 
construction professionals aims to gather information, as well as determine the factors 
that influence such time and cost overruns. Questionnaire survey I also focuses on the 
identification of the methods used to determine the time and cost of the activities 
involved in construction projects in Libya. The findings of Questionnaire Survey I have 
been taken forward into the development of the proposed framework for the effective 
implementation of cost and time control in Libyan construction projects.
6.2 Questionnaire I Approach
The quantitative study for this research was carried out first through the survey 
questionnaire I. This questionnaire was intended to gather information from Libyan 
construction professionals, as well as to determine the factors influencing time and cost 
overruns in Libyan construction projects. This stage of the research also identifies the 
methods used to determine the times and costs of activities involved in construction 
projects. The findings are used to inform the development of the framework for the 
effective implementation of cost and time control in the LCI.
6.2.1 Justification of the selection of the questionnaire survey method of data 
collection
The present researcher’s intention was to gather enough data to satisfy the research 
objectives and to give the reader a full picture of the phenomenon being studied. The
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survey methods were chosen with this purpose in mind. The survey questionnaire is one 
of the most important sources of information for quantitative research (Collis and 
Hussey, 2003). It is considered as the most suitable and productive method of answering 
exploratory questions related to a particular context (Galliers, 1992). The selection of 
the data collection method is highly significant, since it impacts on research survey 
design and the quality of the data collected. The selection of the data collection tool has 
been influenced by sample size and location.
Questionnaires are usually administered in a structured format on paper or through 
computer networks. According to Oppenheim (2003) they must elicit all the information 
desired by the researcher, should not be biased and should be easy for the respondent to 
understand. He also suggests that the content must be presented clearly and that the 
words used should be suitable (Oppenheim, 2003).
The questionnaire as a data collecting instrument has the following advantages:
❖ It allows for the collection of significant amounts of data and is capable of 
covering large sample sizes and geographical areas
❖ It examines the perceptions of the sample
❖ It is cheaper and less time consuming than interviews
❖ It is quicker to administer, since self-completed questionnaires can be sent out 
by post or otherwise distributed in very large quantities at the same time
❖ There is no variability related to the same question being posed differently to 
different respondents by the interviewer
❖ It is suitable for statistical analysis because the raw data collected can be easily 
interpreted using various types of statistical method
❖ It permits anonymity
❖ It is relatively inexpensive
❖ It is a very useful data collection tool, as it can be used to gather specific, key 
pieces of information
❖ It is convenient for respondents
❖ Respondents have time to check facts and think about their answers
❖ Its format is structured
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On the other hand, it also has disadvantages: it is, for example, open to 
misinterpretation. It can lack clarity, and the response rate can be low. Dillman (2000) 
points out those respondents may be deterred from answering personal questions of, say, 
a sexual or financial nature, thereby affecting the response rate. Bryman & Bell (2007) 
and Collis & Hussey (2003) argue, however, that careful design can ameliorate these 
weaknesses.
In this study, the personal distribution of the questionnaire has been chosen as the most 
appropriate distribution method, for the following reasons:
❖ The method is the most commonly used data collection technique in 
construction management research
❖ A large number of professionals can be surveyed easily
❖ This approach is widely used in Libya, so respondents are familiar with it
❖ In the context of Libyan culture, respondents are less likely to respond to 
survey questionnaires sent through the mail by people they do not know
❖ The problem of poor response rates can be reduced by handing 
questionnaires directly to respondents
❖ The highly complicated postal addresses in Libya means that non-receipt of 
postal questionnaires is quite likely
6.2.2 Piloting the questionnaire I of the study
According to Dillman (2000) the pilot study plays an important role in the 
questionnaire. A researcher should conduct a pilot study to seek more clarification 
regarding the wording of questionnaires. In the literature, pre-testing has been defined 
as an activity related to the questionnaire or measurement instrument to be used in a 
survey or an experiment (Saunders et al, 2009; Collis and Hussey, 2003). It provides a 
critical means for reducing ambiguity and bias in determining the meaning of measures. 
This phase of the research was carried out to identify defects in the survey design and to 
evaluate the questionnaire to ensure that it fulfils the study’s objectives. The purpose of 
the pilot is to refine the questionnaire so that respondents will have less problems 
answering the questions, and to eliminate difficulties in recording the data. Bryman & 
Bell (2007) note that the desirability of piloting such instruments is not solely to do with
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trying to ensure that survey questions operate well, but that it also has a role in ensuring 
that the research instrument as a whole functions well. Three pilot studies were 
conducted at different stages for different purposes as following:
❖ Pilot Study one
In order to fit the conditions of the Libyan construction industry, the initial research 
pilot study was carried out on a number of random selected professional including 
architects, engineers, managers and directors of construction and consultancy firms and 
clients of Libyan construction projects. While visiting construction sites throughout the 
country, some interviews were conducted with members of the construction industry. 
They were asked about the processes by which the costs and timings of construction 
projects were controlled and managed, the most important and frequent problems they 
have faced, and the people they would turn to when seeking help.
This pilot study aimed to familiarise the researcher with the research environment, 
identify the significance of the research and enable the researcher to obtain the principal 
information about the strategy by which project target times and costs in the LCI is 
controlled, as well as to critically analyse the list of causes for delays and cost overruns 
in Libyan construction projects, and to suggest any others. This pilot study was 
conducted via informal conversations with sixteen randomly selected project teams in 
some local Libyan construction companies. The factors compiled from the literature 
review were subjected to two main questions:
> “Do you think, from  your expert opinion, this cause leads to time and  cost
overruns in construction projects in Libya? ” and
> “Are there any fu rther causes you  might like to add?”
The resulting list of causes was subjected to a survey questionnaire I for quantitative 
confirmation and identification of the most important causes of delays and cost 
overruns. The primarily finding is that the determinants of project control resulted in a 
long list of causes of delays and cost overruns relevant to the LCI. During the meetings, 
some of the causes’ descriptions were slightly changed. The interview outcomes 
concerned each of the cause described in the literature; during the discussion the experts
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said that it was necessary to make modifications to the final list of causes of cost and 
time overruns.
The following is a discussion of the informal conversation outcomes for each cause, 
categorized by group and based on the experts’ feedback.
❖ Construction: many causes in this group were found to be applicable. 
Specifically, the causes of "lack of new technology or new construction 
methods” and “adopting old construction methods” were seen to be represented 
by “inappropriate construction methods”. Five of the causes were merged into 
“mistakes during construction”. These causes were “equipment allocation 
problems”, “failure in testing”, “slowness in giving instruction”, “use of 
unemployment programs in projects” and “dependence on a newly-graduated 
engineer to bear the whole responsibility on the site”. The causes of “national 
flood insurance program” and “different site conditions” are not common in 
Libya, and were thus deleted.
❖ W eather and natural calamities: three causes in this group were selected, two 
of which (“hot/cold weather effect on construction activities” and “rain effect on 
construction activities”) were merged into “unpredictable weather conditions”.
❖ M aterial factors: six causes in this group were found to be appropriate; the 
factor, “use of defective materials”, had no great effect on project duration.
❖ Equipment: in this group, three causes were selected. “Slow delivery of 
equipment” and “equipment failure” were represented by “shortages of tools and 
equipment on site”, while “lack of high-technology equipment” was deleted 
because construction projects in Libya usually use similar technology.
❖ Design changes: three causes were found to be appropriate; it was suggested 
that “poor documentation and no detailed written procedures” had a major effect 
on project duration.
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•  Contractual procedures: three of the four causes selected in this group, 
“inappropriate overall organizational structure linking all parties to the project” 
could represent “poor contract management”, and “inadequate contractor 
experience” could represent “inadequate definition of the responsibilities of 
parties within contract clauses”. “Inadequate payment modalities (e.g. fixed 
price and cost plus)” was deleted because it is not common in Libya.
•  Funds: four causes of this group were selected. The cause of “change in 
taxation” was seen to be represented in the materials group under the 
"difficulties in obtaining construction materials at official current prices, and 
was thus deleted.
•  Legal changes: the seven given causes were suitable.
From the feedback of participants, the researcher noted that the perceptions of the three 
main parties in a project (i.e. owner, consultant and contractor) constitute the most 
important delaying and cost overrun group. The researcher has relied on the 
categorization of causes identified by the existing literature. In addition, the parties 
responsible for each cost and time overrun factor have been identified based on four 
categories:
• Contractor-related causes
• Consultant-related causes
• Client-related causes
• External party-related causes
♦♦♦ Designing the early draft o f the questionnaire
Questions in the draft were of the closed type. In such questions the researcher 
determines a set number of responses and asks the respondents to select only from the 
options provided. Survey questionnaire I consists of three parts: general information 
related to respondents; the extent of the application of project time and cost control; the 
63 selected factors, and requests to the respondents to identify the degree of influence 
of each factor using a five-point scale.
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❖  P ilo t S tudy Two
To ascertain the suitability and adequacy of the research questionnaire I and design 
planned for the research data collection, it was useful for questionnaire I to be piloted a 
second time, being completed by a small sample of respondents. Sending the pilot study 
is a sub-stage of the process of research data collection.
The main objectives of this pilot study were to:
• estimate how long the questionnaire would take to complete
• determine if respondents would find any questions difficult to answer
• test the adequacy of the language
• estimate how reliable the questionnaire was
• identify which questions, if any, were unclear or ambiguous
• determine if the layout was clear and attractive
The questionnaires was translated into Arabic in order to accomplish this stage of the 
study, as most of the respondents were Arabic speakers and were not proficient in either 
spoken or written English. In order to make sure that the questionnaire was 
comprehensible, it was translated into Arabic by a professional translator. Consequently 
two versions of the questionnaire were available: one in English for English speakers, 
the other in Arabic for Arabic speakers.
The questionnaire saw the distribution of six drafts to colleagues at Sheffield Hallam 
University and the University of Sheffield and to some PhD Libyan students in other 
UK universities in the UK. They were selected based on their experience in the 
construction industry in Libya and had adequate knowledge of the activities involved in 
construction project performance. Most of comments of their reviews were that the 
questionnaire was excessively lengthy, and that some questions needed to be 
reconsidered and additional ones incorporated. These comments led to modifications, 
after which the research supervisor at Sheffield Hallam University reviewed them; his 
comments were taken into account to improve the wording of the questions.
1 3 5
❖  P ilo t S tudy Three
The third pilot was carried out by sending Questionnaire Survey I to 12 Libyan 
construction project professionals. They were contacted beforehand and asked to 
respond to the questionnaire as logically as possible, as well as being requested to 
complete a form commenting on the clarity of the questionnaire’s wording, its degree of 
ambiguity, its validity and consistency, as well as noting any difficulties encountered 
and a statement of the time required for completion. The feedback was collected 
personally. It should be observed that the responses from this pilot studies were not 
included in the analysis.
6.2.3 Questionnaire design
Good questionnaires ease the task of responding to respondents’ questions, thus 
minimising their burden. According to Dillman (2000), well-designed questionnaires 
include the following:
• an informative title that induces respondents to open the questionnaires
• a graphic design that helps identify the survey
• the name of the sponsor
• the address to which the questionnaire is to be returned
Researchers devise questionnaires to assess attitudes in various social circumstances, to 
measure opinions on a wide range of social and political issues and to explore various 
demographic permutations (Creswell, 2009). Very large samples are consequently made 
practicable, which enhances the probability that statistically significant results will be 
returned, even when multiple variables are investigated; standardised surveys ensure 
that uniform data from various groups can be collected, interpreted and compared in a 
precise manner (Babbie, 2004).
Consequently, a number of parameters will determine any questionnaire’s design. The 
questions must be geared towards answering the study’s aims and objectives, they 
should cover the range of possible answers reflecting different situations, and they 
should not be confusing.
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Questions are either closed or open. In the former, the researcher allows respondents to 
select only from the options provided, while open questions permit respondents to 
answer in full, in whatever form, giving as much content as they wish. (In interviews, 
the researcher may probe further.) The questions must be easy enough for respondents 
to understand, they should not need extensive data gathering by the respondent, and the 
answers must be accepted as final. The present questionnaire is designed to obtain 
information specific to this study. It comprised three sections:
■ The first section explored general information regarding the respondent’s 
experience and the associated company.
■ In the second, consultants, owners and contractors were asked to give their 
opinions of the methods used to determine the times and costs of the activities 
involved in construction projects.
■ The third dealt with the probability of risks occurring. It included the selected 
list of 63 delay and cost overruns factors outlined in appendix (I), and requested 
respondents to identify the degree of influence of each factor using a five-point 
scale. These factors were further classified into eight categories according to the 
sources of cost and time overruns. The degree to which each cause was felt as 
being responsible for these overruns was ranked on a scale of 1 to 5 on the 
Likert scale, where 1 = low, 2 = somewhat low, 3 = medium, 4 = high and 5 = 
very high).
6.2.4 Sampling
Collis and Hussey (2003) define “sample” as “a subset of a population [which] should 
represent the main interest of the study”. Saunders et al. (2009) suggest that a sampling 
frame is a complete list of all the cases in the population from which a sample can be 
drawn, and see sampling techniques as providing a range of methods that enable 
reduction of the amount of data required by considering only data from a subgroup 
rather than all possible cases or elements.
Collis and Hussey (2003) suggest several criteria for good sampling:
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• The sample should be random (every member of the population must have an 
equal chance of being chosen)
• It should be large enough to satisfy the needs of the investigation being 
undertaken
• It should be unbiased
• It must contain a list of members of the defined population
• It must be complete and up to date
• No element must be listed more than once
• Information given on the sample should provide sufficient means for stratifying 
that sample
The sampling process involves the selection of individuals or entities in a population in 
such a way as to allow that sample to provide an overview of the phenomena of interest. 
The most important aspect of the sampling process is to ensure that it should be 
assembled in such a way as to be representative of the population from which it is taken 
(Malhotra, 2009). There are many types of sampling techniques for the study in research 
investigation. Social scientists use many sampling strategies to find a representative 
sample, including statistical and non-statistical approaches. In this study the sample was 
carefully selected to represent the population of construction projects in the LCI. It was 
based on the time available for the researcher to finish this study, as well as the study’s 
context. The important point was to avoid a biased sample.
6.2.4.1 Methods of questionnaire I  sampling
Efficient questionnaire sampling required a proportionate stratified random sampling
method to make an accurate and fair representation of the study population. The best 
way to obtain a representative sample was therefore to choose a proportion of the 
population at random, without bias. A random sampling method was adopted for the 
distribution of Questionnaire Survey I, with questionnaires distributed to the cluster 
sample (contractor, client and consultant) being selected randomly from within the LCI.
6.2.4.1.1 The size of Questionnaire Survey I sampling
It was decided that the sample population for Questionnaire Survey I would be
construction project professionals in Libyan construction companies: contractors, 
consultants (architects, civil and structural engineers, mechanical and electrical 
engineers and quantity surveyors) and clients.
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The size of the sample in this research was influenced by the availability of data, the 
backgrounds of the respondents, the time available and the circumstances of the study. 
Krejcie and Morgan (1970) have produced a table (Table 6.1) for determining sample 
sizes that is applicable to any population of a defined size. The available data from the 
Association of Libyan Engineers’ Magazine (2010) showed that there were about 4,000 
professionals across academic institutions and construction firms in the country. This 
size of population was thus adopted for this study. According to Krejcie and Morgan’s 
table, the population size of 4,000 requires that a minimum of 351 questionnaires be 
distributed. However, Martin and Bateson (1986) indicate that, up to a point, the more 
data collected the better, since statistical power is improved with increasing sample size. 
In order to increase the rate of response, 400 questionnaires were therefore distributed 
instead of 351 so as to enable the data to reveal the true nature of the phenomena being 
studied. More important than sample size, however, was the selection of the participants 
to ensure that the sample was representative of the population. In order to ensure that 
each population member has a calculable and non-zero chance of being selected, the 
questionnaires were distributed to professionals from the LCI in every zone of the 
country, north, south, west and east, in order to avoid biased responses. They were also
sent to respondents with relevant construction project experience.
N S N S N S I N S I N S
10 10 100 80 280 162 800 260 2800 338
15 14 110 86 290 165 850 265 3000 341
20 19 120 92 300 169 900 269 3500 246
25 24 • 130 97 320 175 950 274 4000 351
30 28 140 103 340 181 1000 278 4500 351
35 32 150 108 360 186 1100 285 5000 357
40 36 160 113 380 181 1200 291 6000 361
45 40 180 118 400 196 1300 297 7000 364
50 44 190 123 420 201 1400 302 8000 367
55 48 200 127 440 205 1500 306 9000 368
60 52 210 132 460 210 1600 310 10000 373
65 56 220 136 480 214 1700 313 15000 375
70 59 230 140 500 217 1800 317 20000 377
75 63 240 144 | 550 225 1900 320 30000 379
80 66 250 148 600 234 2000 322 40000 380
85 70 260 152 650 242 2200 327 50000 381
90 73 270 155 700 248 2400 331 75000 382
95 76 270 159 750 256 2600 335 100000 384
Tabic 6-1: Determining sample size from a given population
Note: “N ” is population size; “S” is sample size. Krejcie, Robert V., Morgan, Daryle W., “Determining Sample
Size for Research Activities”, Educational and Psychological Measurement, 1970
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6.2.5 Questionnaire distribution
As stated in chapter (3) section (3.2.1), the distribution of the Libyan population has 
historically been influenced by geographical factors. Libya has four dominant regions in 
terms of concentration of population and social and economic activities, as well as the 
size and scale of construction output. These are the Tripoli, Benghazi, Al-kalig and 
Sabhah regions (Grifa, 2006).
Tripoli, Libya’s capital has the country’s main port and largest concentration of 
housing. According to Ali (2012), the region covers 13 per cent of the country’s total 
area. It is a fast-growing city, with new high-rise apartment buildings steadily taking the 
place of single-floor dwellings. It contains 55 per cent of Libya’s population. The 
second region, Benghazi, accounts for only eight per cent of the country’s land area, but 
about 25 percent of its population. The Alkaleg region, between Benghazi and Tripoli, 
comprises forty per cent of the country’s area, but only about eight percent of the 
population. The remaining 12 per cent dwells in the southern region of Sebhah, whose 
deserts cover 30 per cent of Libya. It is thus obvious that geographical features 
influence cultural and human activities, and that the social and economic environment 
must be considered when conducting research into construction activities and operations 
in Libya.
The distribution of construction companies in these regions is influenced by 
demographic and geographical features. Based on the review of documents and data 
obtained from the General Association of Libyan Engineers (ALE) in August 2012, 60 
per cent of the total workforce, 49 per cent of construction firms and 62 per cent of 
consultancy firms were based in the Tripoli region in 2009. Most construction activity 
in Libya is thus concentrated in the Tripoli region in general and in Tripoli city in 
particular. In wider terms, nearly 88 per cent of all Libyan construction companies are 
based in the northern regions of Tripoli, Benghazi and Al-kalig, implying that a large 
number of professionals, clients and contractors also work in these coastal regions.
Analysis of documents and data obtained from the General Council for Planning (GCP,
2012) shows that around 75 per cent (i.e. 5,425) of construction projects in 2008 were
concentrated in the northern regions, with the rest of the projects being in the southern
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region. 55 per cent (3,403) of projects were in Tripoli, 25 per cent (1,534) in Benghazi, 
12 per cent (735) in Sebhah and eight per cent (488) in Al-kalig. It can thus be 
reasonably concluded that there is a strong relationship between the number of 
professionals working in the construction industry and the distribution of construction 
companies and the locations of projects.
The copies of Questionnaire Survey I were distributed in many cities throughout the 
country such as Tropili, Sirte, Sebha, Zawa, Al-Jfara, Musratha and Benghazi. As well 
as reasons of geography, these cities have been chosen because they are the most 
important regions in the country both in terms of social, economic and construction 
activities and of their population concentrations. Furthermore, recent statistical 
indicators show that some of these cities are the largest and fastest growing in the 
country (Jumaili, 2008). Therefore, a total of 400 questionnaires were administered to 
Libyan construction professionals as follows:
Region % Number of questionnaires
Tripoli 55 220
Benghazi 25 100
Sebhah 12 48
Al-kalig 8 32
Total 100 400
Table 6-2: Distribution of Survey Questionnaire I by location
130 valid responses were received from the participating companies and professionals, 
constituting a 33 per cent response rate. Dulami & Hwa (2001) stated that the typical 
response rate for a survey questionnaire is between 20 and 40 per cent. The response 
rate for this survey has thus been considered reasonable for what this study hopes to 
achieve. However, a large number of surveys were discarded because the recipients 
were not used to dealing with researchers, and were therefore not interested in 
participating in the questionnaire. Some that contained frivolous responses or whose 
data was missing also had to be discarded, as shown in Table 6.3.
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Region Distributed Returned Valid Invalid Return rate
Tripoli 220 113 79 34 35.9%
Benghazi 100 36 25 11 25%
Sebhah 48 23 14 9 31.1%
Al-kalig 32 16 12 4 37.5%
Table 6-3: Return rate of Questionnaire Survey I
6.2.6 Forms of the questionnaires selected for this study
In this study, questionnaires fall into three categories:
• Hand to hand questionnaires take into account the fact that the use of mail is 
unfamiliar to some respondents. Personal delivery increases the response rate 
and provides some information about non-responses
• Face-to-face questionnaires have the participant and researcher in the same 
location, with the latter asking questions personally. These questionnaires meant 
that the researcher was able to explain unfamiliar terms and clarify the meaning 
of the questions in cases where the respondent had difficulty comprehending 
them.
• Mail questionnaires aim to cover the widest geographical area and achieve high 
rates of response
6.3 The characteristics of the target population of Survey 
Questionnaire I
The first section of Questionnaire I contains exploratory questions in relation to general 
information about the respondent’s experience and their associated companies.
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6.3.1 Types of respondents’ organizations for Survey Questionnaire I
As Fig.6.1 shows, a total of 130 employees participated in this study of which 28 per 
cent were contactors, 33 per cent clients and 39 per cent consultants. No significant 
difference is observed between the distributions of organisation type.
33%
39% H Client
Si Contractor
□  Consultant
Figure 6-1: Organisations by type 
6.3.2 Designations of respondents
In relation to the type of business, 63 per cent of the participants were engineers, 
architects or planners. Quantity surveyors constituted 20 per cent, while project and 
construction site managers comprised the smallest percentages (7.69 and 3.85 per cent 
respectively). No company had a project risk manager. It is therefore obvious that 
introducing risk management practices in the LCI has become an urgent requirement for 
the application of project management. The breakdown of response by role is shown in 
Fig.6.2.
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Figure 6-2: Businesses by type
6.3.3 Type of organisation
Fig.6.3 shows that more than three quarters (76.92 per cent) of participants work in the 
government sector. Although the private sector comes second, the percentage is an order 
of magnitude lower, at about 17 per cent. It does not seem that the foreign-owned sector 
relies to any marked degree on companies surveyed: it only employs 4.62 per cent of the 
respondents.
76.92
Libyan government- Libyan private Foriegn-owned Other
linked
Figure 6-3: Employment of respondents by sector type
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6 . 3 . 4  R e s p o n d e n t ’ s  e x p e r i e n c e
The involvement in the projects on which the respondents were currently engaged when 
they completed the survey is shown in Fig.6.4. The majority of participants (42.31 per 
cent) had engaged in their projects over a period of 11 to 20 years, then five to ten years 
and thirdly more than 20 (30 per cent and 18.46 per cent respectively). Less than five 
years was represented by the smallest number (9.23 per cent).
42.31
<5 years 5-10 years 11-20 years >20 years
Figure 6-4: Period of involvement in construction projects
6.3.5 Construction industry speciality
By looking at the specialization in building, Fig.6.5 shows that housing predominates at 
40.77 per cent. Civil projects are next with 25.38 per cent, industrial building is third at
16.15 per cent and commercial building is last at 10.77 per cent.
145
40.77
25 .38
16.15
10.77
i 6.92
Commercial Industrial Housing Civil building Other
building building
Figure 6-5: Specialization by building sector
6.3.6 Annual turnovers of respondents’ organisations
The results shown in Fig.6.6 indicate that most projects (26.15 per cent) cost less than 
£5m or £5 to £10m (22.3 per cent). The number of projects declined as the cost rose, 
with just 10.77 per cent each costing more than £20m and £100m respectively.
>£100m<£5m
Figure 6-6: Projects by value
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6 . 3 . 7  S i z e s  o f  r e s p o n d e n t s '  o r g a n i s a t i o n s
As shown in Fig.6.7, most companies employed between 50 and 250 (31.54 per cent) or 
10 to 49 (30 per cent) people. Just 15.35 per cent of companies employed less than 10 
employees, while 17.69 per cent had more than 250.
Less than 10 10-49 50-250 More than 250 Other
employees employees emplyoess employees
Figure 6-7: Organizations by numbers of employees
6.3.8 The importance of project control in Libyan construction projects
Participants ranked the importance of project control in their projects on a 5 point scale 
(see Fig.6.8). No clear trend emerged: the distribution seemed to be fairly uniformly 
distributed. 27.69 per cent of respondents ranked their projects as highly important and
26.15 per cent as important, while 23.08 per cent each saw their projects as slightly 
important and not important.
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27.69
Not important Slightly important Important Highly importnat
Figure 6-8: Projects ranked by importance given to time and cost control
6.4 Project time and cost control practices in Libyan construction 
projects
The results of the analysis of this part of Survey Questionnaire I will present the 
frequency with which Libyan organisations encounter problems of time and cost 
overruns and the methods used to determine the times and costs of the activities 
involved in Libyan construction projects.
6.4.1 Frequency with which Libyan organisations encounter problems of time 
and cost overruns
The results of this analysis are shown in Fig.6.9. The data indicates that more 
participants “often” encountered such problems (39.23 per cent), with 24.62 per cent 
“sometimes” doing so. 21.54 per cent of respondents indicated that they were “always” 
in this situation, while 14.62 per cent were “rarely”.
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39.23
24.62
21.54
14.62
Always Sometimes
Figure 6-9: Frequency with which Libyan organisations encountered problems of time and cost overruns
6.4.2 Methods to determine the times and costs of activities involved in 
construction projects
Fig.6.10 shows the proportion of participants that used various methods for this 
purpose. 45.38 per cent used experience, 33.85 per cent made calculations, 6.92 per cent 
used other techniques and 13.85 per cent did not use any specific method.
Calculations Do not Estimate Other TechniqueExperience
Figure 6-10: Methods to determine the times and costs of activities involved in construction projects
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6.5 Factors causing time overruns in Libyan projects
The section consists of the results of the third part of Survey Questionnaire I. These 
results were grouped into eight; factors related to construction, weather and natural 
calamities, equipment, materials, contractual procedures, design changes, funding and 
legal changes.
6.5.1 Construction
Contractors’ perceptions of construction factors
Table 6.4 shows that the respondent contractors gave priority to “lack of experience and 
performance of project management team” and “inaccurate estimates” with an 
importance index (I.I) of 74.44 per cent. This is a strong indication that lack of 
experience of project team will cause delays. This result is in line with the results of 
Assaf et'al. (1995), Kuruooglu and Ergen (2000), Iyer and Jha (2005), Arditi et al. 
(1985), Kartam et al. (2000), Frimpong et al. (2003) and Ling (2004). The agreement of 
, the respondents’ results indicates the importance given to this factor.
The next factor, “poor subcontractor skills and performance” (I.I. = 74.43 per cent), was 
regarded almost as seriously as the first two. The findings of Manfield et al. (1994), 
(Kumaraswamy & Chan (1998), Yogeswaran et al. (1998), Odeh & Battaineh (2002) 
and Ling (2004) are in line with the present results.
The fourth most important factor was “Deficiencies in coordination between parties 
(clients, consultants and contractors)”, with an importance index of 73.33 per cent. The 
results of Kumaraswamy & Chan (1998), Al-Momani (2000), Kartam et al. (2000) and 
Iya & Jha (2005) are compatible with these findings. As shown in Table 3, the 
respondent contractors ranked the few regular sessions to address work problems” (I.I. 
= 52.22 per cent) as the least important factor causing delays in this group.
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Clients’ perceptions of construction factors
Table 6.4 shows that client respondents ranked “lack of experience and performance of 
project management team” first, with an importance index of 91.16 per cent. This is the 
same position as given by contractors, but with a higher I.I. than either of the other two 
groups. Clients next concern was “lack of timely decisions and corrective actions 
(1.1=73.95 per cent). In this case the client’s opinion completely contradicts that of the 
contractors and consultants, a result that can be explained their ranking of the third 
factor, “low labour productivity” (1.1=71.63 per cent).
The issue of least concern to them as a cause of delays was “lack of regular sessions to 
address work problems” (I.I. = 52.56 per cent). This belittling of such sessions as a 
factor affecting time overruns demonstrates a misunderstanding among respondents of 
the role of those meetings, which are very important in finding appropriate solutions to 
work problems.
Consultants’ perceptions of the construction factor
Table 6.4 shows that respondents ranked “low labour productivity” as the leading cause 
of delays, with an importance index of 72.55 per cent, but clients only rated it third. The 
most appropriate interpretation of this is that a lack of commitment on the part of 
contractors in Libyan construction projects leads to delays. Consultants next concern 
was “lack of experience and performance of project management team” with an 
importance index of 70.98 per cent. Clients and contractors put the same emphasis on 
this factor.
“Deficiencies in coordination between parties (client, consultant and contractor)” 
(1.1=70.59%) was the third factor. Findings by Iya & Jha (2005), Kumaraswamy & 
Chan (1998), Kartam et al. (2000) and Al-Momani (2000) agree that any previous 
disputes or bad relationships between these parties can affect the progress of 
construction work. Consultants ranked “delay in subcontractors' work” as the least 
important factor (1.1=54.51 per cent). They largely discounted this factor because each 
of the project’s parties had an interest in completing it on schedule.
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Non-parametric techniques are ideal when data are measured by
categorical and ranked scales (Pallant, 2001). In this study correlation
is used as the measure of agreement for ranking the underlying factors 
in the same order. The Spearman's rank correlation coefficient is
calculated as
, .
p n (n 2 - 1)
Where p = Spearman’s rank correlation coefficient, d f  = difference in paired ranks and 
7i = the number of factors.
Spearman’s rank correlation coefficient of construction factors
Contractors and clients Contract
consu
ors and 
tants
Clients and consultants
correlation p-value correlation p-value correlation p-value
.784 <.001 .657 <.001 .747 <.001
Table 6-5: Time correlation of construction factors among contractors, consultants and clients
According to Table 6.5, the correlation between contractors and clients is positive (.784) 
and of very high significance (p-value of <.001), indicating that there is a high level of 
agreement between them in terms of ranking the important items. The same can be 
observed between contractors and consultants, where the correlation is (.657) with a p- 
value of <.001. The correlation is also positive (.747) and highly significant (p-value of 
<.001) between client and consultant. Generally, there is significant agreement between 
the consultants for ranking the items involved in construction factors.
6.5.2 Weather and natural calamities 
Contractors’ perceptions
It is clear from Table 6.6 that the resulting I.I. was not high, at less than 66 per cent. 
Contractors viewed the most important factor leading to delay in time as “unpredictable 
weather conditions” (I.I. = 63.33 per cent). Findings by Kamring et al. (1997), Koushki
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et al. (2005), Al-Momani (2000), Frimpong et al. (2003), Iyer & Jha (2005) and 
Yogeswaran et al (1998) concur. “Level of uncertainty of soil conditions” (1.1=61.11 per 
cent) and “storms and heavy dusty winds” (1.1=50 per cent) came second and third 
respectively.
Clients’ perceptions
Clients’ concerns reflected those of contractors: “unpredictable weather conditions” 
came first (I.I. = 61.39 per cent), “level of uncertainty of soil conditions” second 
(1.1=56.28 per cent) and “storms and heavy dusty winds” third (I.I. = 52.56 per cent).
Consultants’ perceptions
Consultants likewise saw “unpredictable weather conditions” as the leading factor 
causing delays in this group (I.I. = 65.09 per cent), “level of uncertainty of soil 
conditions” (I.I. = 62.74 per cent) as the second and “storms and heavy dusty winds” as 
the least important factor causing delay in this group. While the ranking agrees with 
those of clients and contractors, the rate of I.I. is higher. This assumes that consultants 
are more technically aware of the impact of these factors.
2. Weather and natural 
calamities
Contractors Clients Consultants
RI.I. Rank RI.I. Rank RI.I. Rank
Unpredictable weather conditions 63.33 1 61.39 1 65.09 1
Level of uncertainty of soil conditions 61.11 2 56.28 2 62.74 2
Storms and heavy-dusty winds 50 3 52.56 3 56.47 3
Table 6-6: Weather and natural calamity-related factors leading to time overruns
Spearman’s rank correlation coefficient of weather and natural calamity-related 
factors
Contractors and clients Contract
consu
ors and 
tants
Clients and consultants
correlation p-value correlation p-value correlation p-value
1.00 <.001 1.000 <.001 1.000 <.001
Table 6-7: Time correlation of weather and natural calamity-related factors among contractors, consultants
and owners
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Table 6.7 shows that there is a perfect correlation between all the responses, a 
correlation that is very highly significant (p-value of <.001). In other words, they agree 
completely as regards the ranking of the factors by order of importance.
6.5.3 Equipment 
Contractors’ perceptions
Table 6.8 shows that contractors ranked “shortages of tools and equipment on site” first, 
with an importance index of 66.11 per cent, a result that indicates the high importance 
attributed by them to the provision of the tools and equipment required to finish the 
project to time. Shortages of tools and equipment constitute many obstacles including 
difficulty of execution, dependence on workers instead of tools and equipment and a 
decline in productivity, all of which can lead to time overruns. Shortages of tools and 
equipment on site are one of the major causes of time overruns, although Assaf et al. 
(2006) disagree. Meanwhile, Alwi et al. (2002) and Alaghbari et al. (2007) conducted a 
study in Saudi Arabia which found that in cases of such shortages, projects would 
indeed be exposed to time overruns. Alwi et al. (2002) and Alaghbari et al. (2007) 
concur with these findings.
The second most important factor was lack of equipment maintenance (I.I. = 62.78 per 
cent), while equipment allocation problems were regarded as the least (1.1=52.78 per 
cent). According to this result, contractors do not see allocation as affecting delay. This 
outcome is in full conformity with those of clients and consultants.
Client’s perceptions
These returned the same rankings observed by the respondents’ contractors was ranked 
by the respondents’ client but with different values in the RI.I.
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Consultant perception
The same can be said for consultants as for clients.
3. Equipment
Contractors Clients Consultants
RI.I. Rank RI.I. Rank RI.I. Rank
Equipment allocation problems 52.78 3 51.63 3 58.82 3
Shortages of tools and equipment on site 66.11 1 61.86 1 64.31 1
Lack of equipment maintenance 62.78 2 61.39 2 60.39 2
Table 6-8: Equipment-related factors leading to time overruns
Spearman’s rank correlation coefficient of equipment factors
Contractors and clients Contractors and 
consultant
Clients and consultants
correlation p-value Correlation p-value correlation p-value
1.00 <.001 1.000 <.001 1.000 <.001
Table 6-9: Time correlation of equipment factors among contractors, consultants and owners
Table 6.9 demonstrates a positive correlation among all the responses, a highly 
significant result (p-value of <.001). In other words, they completely agree in their 
ranking of the importance of equipment factors.
6.5.4 Materials 
Contractors’ perceptions
According to Table 6.10 contractors ranked “market shortages of construction 
materials” as the most important factor leading to time overruns, with an importance 
index of 70.56 per cent. Such shortages constitute one of the major factors causing time 
overruns. In Libyan construction projects, especially in the light of the extraordinary 
political situation, it is proving extremely difficult to obtain construction materials.
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Abudul-Rahman et al. (2006), Alaghbari et al. (2007) and Sambasivan & Soon (2007) 
concur with this observation, although Odeh & Battaineh (2002), Alwi et al. (2002), 
Assaf et al. (2006) and Fong et al. (2006) do not. In many developing countries such as 
Jordan, Indonesia, China, Lebanon and Saudi Arabia there is no difficulty in obtaining 
construction materials. Both “changes in prices of materials” and “delays in material 
deliveries to site had importance indices of 68.89 per cent. These results are also the 
result of the extraordinary developments in Libyan politics. This result also obtains for 
consultants.
“Difficulties in obtaining construction materials at official current prices” (1.1= 68.33 
per cent) was regarded as the third factor, while “poor quality materials” and “damage 
to materials in storage” (both 1.1= 58.33 per cent) was seen as the least important factors 
in this group. The most appropriate interpretation of this ranking is that contractors view 
these last two factors as posing little risk to a project’s timely completion.
Clients’ perceptions
Table 6.10 shows that clients ranked “changes in prices of materials” first, with an 
importance index of 70.23 per cent). The second factor was “market shortages of 
construction materials” (1.1= 69.30 per cent). These results conform to those of the 
consultants.
“Delays in material deliveries to site” (1.1= 68.37 per cent) came third, and like the 
contractors, clients saw “poor quality materials” (1.1= 58.60 per cent) as the least likely 
to cause delays.
Consultants’ perceptions
The consultants’ views were closer to those of clients to contractors. The same first and 
second rankings were observed by both, but with different RI.I. values.
Table 6.10 shows that the consultants ranked “changes in prices of materials” (I.I.= 
69.80 per cent) and “market shortages of construction materials” (I.I.= 67.06 per cent) 
as the first and second most prominent causes of delay respectively. These results 
accords with those of the respondent's clients. The consultants as shown in Table 4
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ranked “damage to materials in storage” (I.I.= 56.47 per cent) as the least important 
such factor.
4. Materials
Contractors Clients Consultants
RI.I. Rank RI.I. Rank RI.I. Rank
Market shortages of construction 
materials 70.56 1 69.30 2 67.06 2
Changes in prices of materials 68.89 2 70.23 1 69.80 1
Damage of materials in storage 58.33 5 59.07 5 56.47 6
Delays in material deliveries to site 68.89 2 68.37 3 64.71 5
Poor quality materials 58.33 5 58.60 6 67.07 4
Difficulties in obtaining 
construction materials at official 
current prices
68.33 4 65.12 4 67.06 2
Table 6-10: Materials-related factors leading to time overruns
Spearman’s rank correlation coefficient of materials factors
Contractors and clients Contract
consu
ors and 
tants
Clients and consultants
correlation p-value Correlation p-value correlation p-value
.90 .015 .512 .299 .652 .160
Table 6-11: Time correlation of materials-related factors among contractors, consultants and owners
For material factors, Table 6.11 shows that the correlation between contractors and 
clients is very strong (.90), with a highly significant relationship (p-value =015). On the 
other hand, the low correlation between contractors and consultants (.512) is not 
significant. The correlation between clients and consultants is neither strong nor weak 
(.652), and as such is not significant (p-value =. 160).
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5. Contractual 
procedures
Contractors Clients Consultants
RI.I. Rank RI.I. Rank RI.I Rank
Inappropriate types of contract 
used 67.22 3 61.86 3
63.1
4 2
Unethical contractor behaviour in 
order to achieve the highest 
possible level of profit
48.89 4 51.63 4 61.57 4
Inadequate contractor experience 72.78 1 69.30 1 64.71 1
Poor contract management 70.56 2 62.33 2 62.33 3
Table 6-12: Contractual procedures leading to time overruns
6.5.5 Contractual procedures 
Contractors’ perceptions
Table 6.12 shows agreement between all three types of respondent that the first cause of 
delay in construction projects was “inadequate contractor experience”, although the RI.I 
values differ. For contractors it was 72.78 per cent. This was one of the clearest views 
on any factor causing time overruns. Contractors must have adequate experience in 
order to maximize productivity. Odeh and Battaineh (2002) concur with this result. The 
second most important factor was “poor contract management” (I.I. = 70.56 per cent), a 
finding with which Frimpong et al. (2003) agree. Contractors may implement some 
project activities incorrectly which consultants then reject, resulting in delays.
The contractors as shown in Table 4 view “unethical contractor behaviour in order to 
achieve the highest possible level of profit” (I.I.- 48.89 per cent) as the least important 
factor in delays in this category. This outcome agrees with those of both clients and 
contractors.
1 6 0
Clients’ perceptions
Clients’ results were similar to those of contractors. “Inadequate contractor experience” 
was ranked first (1.1= 69.30 per cent), “poor contract management” second (1.1=62.33 
per cent) and “unethical contractor behaviour in order to achieve the highest possible 
level of profit” (I.I.= 51.63 per cent) last.
Consultants’ perceptions
Table 6.12 shows complete agreement between all three types of respondent: 
“inadequate contractor experience” was rated first (1.1=64.71 per cent), “inappropriate 
types of contract used” (1.1= 63.14 per cent) second and “unethical contractor behaviour 
in order to achieve the highest possible level of profit” last. This outcome agrees with 
the rankings of the other two types of respondent.
Spearman’s rank correlation coefficient of contractual procedure factors
Contractors and clients Contract
consu
ors and 
tants
Clients and consultants
correlation p-value correlation p-value correlation p-value
1.00 <.001 .80 .200 .80 .200
Table 6-13: Time correlation of contractual procedures among contractors, consultants and owners
Table 6.13 shows that the correlation between contractors and clients as regards 
contractual procedures is perfect (1.00), with a highly significant relationship (p-value 
of <.001). A high correlation, which is not significant, is also observed between 
contractors and consultants (.80), with a p-value of .20. The correlation between clients 
and consultants is also strong (.80), with a non-significant p-value of .20. Hence, all the 
responses tend to assign the same ranks.
6.5.6 Design changes 
Contractors’ perceptions
Table 6.14 showed that contractors ranked “lack of design team experience” as the most 
important factor leading to time overruns, with an importance index of 75 per cent).
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Poor experience on the part of design teams causes many problems such as incomplete 
drawings, difficulty of execution, unsafe designs and inaccuracy of tender documents, 
which collectively make it highly likely that a project will exceed its schedule. “Lack of 
co-ordination between design team and contractor” (I.I. = 62.22 per cent) came second, 
and “complexity of design” (I.I. = 58.89 per cent) came third.
Clients’ perceptions
Like contractors, clients identified “lack of design team experience” as the most 
important factor (I.I. = 68.84 per cent), “lack of co-ordination between design team and 
contractor” (I.I. = 66.98 per cent) second and complexity of design third (I.I. = 59.53 
per cent). These outcomes agree fully with those of the contractor’ respondents.
Consultants’ perceptions
Unlike the contractors and clients, consultants saw “lack of co-ordination between 
design team and contractor” as the greatest cause of delays (I.I. = 66.67 per cent), “lack 
of design team experience” second (I.I. = 62.33 per cent) and “complexity of design” 
(I.I. = 53.33 per cent) third. This outcome does not agree with those of the other two 
respondent types.
6. Design changes
Contractors Clients Consultants
RI.I. Rank RI.I. Rank RI.I. Rank
Lack of design team experience 75 1 68.84 1 62.33 2
Lack of co-ordination between 
design team and contractor 62.22 V 2 66.98 2 66.67 1
Complexity of design 58.89 3 59.53 3 53.33 3
Table 6-14: Design change-related factors leading to time overruns
Spearman’s rank correlation coefficient of design changes factors
Contractors and clients Contract
consu
ors and 
tants
Clients and consultants
correlation p-value correlation p-value Correlation p-value
1.00 <.001 .50 .667 .50 .667
Tabic 6-15: Time correlation of design changcs-rclatcd factors among contractors, consultants and owners
1 6 2
Table 6.15 shows that the correlation between contractors and clients as regards design 
changes is perfect (1.00), with a highly significant relationship (p-vale<.001). On the 
other hand, the correlation between contractors and consultant is low (.50 and not 
significant. The same result is also observed between clients and consultants.
6.5.7 Funding 
Contractors’ perceptions
Table 6.16 shows that the contractors ranked “delay in contractors’ payment upon 
completing work” as the most important factor in this group (I.I. = 68.89 per cent). The 
second most important factor was “Lack of proper financial appraisal of the project” 
(I.I. = 67.78 per cent), which is in line with Arditi et al. (1985), Mansfield et al. (1994), 
Assaf et al. (1995), Ogunlana et al. (1996), Faniran (1999) and Frimpong et al. (2003).
“Slow payment for completed work”, with an importance index of 64.44, was ranked 
third factor and “lack of cost reports during construction stage” last.
Clients’ perceptions
Table 6.16 shows that the client's opinions differ from those of the contractors: they 
ranked “Lack of proper financial appraisal of the project” first (I.I. = 62.79 per cent), 
“delay in contractors’ payment for completing work” second (I.I. = 59.53 per cent), 
“slow payment for completed works” (I.I. = 53.95 per cent) third and “lack of cost 
reports during construction stage” (I.I. = 52.56 per cent) last. Both of their two lowest 
rankings agreed with those of the other two respondent types.
Consultants’ perceptions
The same rankings were observed for consultants as for clients, but with different RI.I. 
values, as shown in Table 6.16.
1 6 3
f
7. Funding factors
Contractor Client Consultant
RI.I. Rank RI.I. Rank RI.I. Rank
Lack of proper financial appraisal 
of the project 67.78 2 62.79 1 76.47 1
Delay in payments to contractors of 
completing work 68.89 1 59.53 2 68.23 2
Slow payment of completed works 64.44 3 53.95 3 64.71 3
Lack of cost reports during 
construction stage 53.89 4 52.56 4 60.39 4
Table 6-16: Funding-related factors leading to time overruns
Spearman’s rank correlation coefficient of funding factors
Contractors and clients Contract
consu
ors and 
tants
Clients and consultants
correlation p-value correlation p-value correlation p-value
.80 .200 .80 .200 1.00 <.001
Table 6-17: Time correlation of funding-related factors among contractors, consultants and owners
Regarding funding factors, a strong correlation (.80) with a non-significant p-value of 
.20 can be observed between contractors and clients, and also between contractors and 
consultants (Table 6.17). The correlation becomes perfect and highly significant (p- 
value of <.001) between clients and consultants (1.00).
6.5.8 Legal and regulatory changes 
Contractors’ perceptions
Table 6.18 shows that contractors regarded “strikes and border closures” (I.I. = 72.78) 
as the most important cause of delays. In such cases, markets run out of construction 
materials, the price of materials increase noticeably and materials can be damaged or 
monopolized by suppliers. All these elements contribute to delays. The second factor for 
contractors was “difficulties in obtaining construction licences”, with an importance 
index of 68.33 per cent), and “delays in decision-making by government” came third 
(I.I. = 67.87 per cent). “Lack of communication by donors to compensate for any bad 
results that may come from the political situation” (I.I. = 55 per cent) came last.
1 6 4
Client perception
Table 6.18 shows that clients saw changing government policies and regulations (I.I. = 
67.91 per cent) as the leading cause of delay, whereas it was only fourth for contractors. 
On the other hand, clients ranked “political instability” second, with an importance 
index of 65.59 per cent. Clients as shown in Table 8 as viewing “lack of communication 
by donors to compensate for any bad results that may come from the political situation” 
(I.I. = 52.09 per cent) as the factor least likely to cause delays.
Consultants’ perceptions
Consultants saw “strikes and border closures” as the leading cause of delays, with an 
importance index of 72.16 per cent), the same as that for contractors. “Delays in 
decision-making by government” (ranked third by both contractors and clients) came 
second (I.I. = 65.49 per cent). There was complete agreement about the positions of the 
last two, “different political affiliations of workers” (I.I. = 54.51 per cent) and “lack of 
communication by donors to compensate for any bad results that may come from the 
political situation” (I.I. = 53.33 per cent).
8. Legal and 
regulatory changes
Contractors Clients Consultants
RI.I. Rank RI.I. Rank RI.I. Rank
Different political affiliation of 
workers 56.11 6 52.56 6 54.51 6
Lack of communication by donors 
to compensate for any bad results 
that may come from the political 
situation
55 7 52.09 7 53.33 7
Delays in decision making by 
Government 67.78 3 64.19 3 65.49 2
Political instability 66.67 5 65.59 2 60 4
Strikes and border closures 72.78 1 63.26 4 72.16 1
Government changing policies and 
regulations 67.22 4 67.91 1 60.78 3
Difficulties in obtaining 
construction licences 68.33 2 61.39 5 58.82 5
Tabic 6-18: Changes in legal factors leading to time overruns
1 6 5
Spearman’s rank correlation coefficient of change in legal factors
Contractors and clients Contract
consu
ors and 
tants
Clients and consultants
correlation p-value correlation p-value Correlation p-value
.357 .432 .786 .036 .676 .094
Table 6-19: Time correlation of changes in legal factors among contractors, consultants and owners
For change in legal factors, a weak and (.357) and non-significant (p-value= 432) 
correlation can be observed between contractors and clients (Table 6.19). However, the 
correlation between contractors and consultants is very good (.786) and of significance 
(.036). The correlation between clients and consultants was also very good but not 
significant (p-value=.094).
6.5.9 Ranking of all factors causing time overruns from the perceptions of 
contractors, clients and consultants
Table 6.20 illustrates the rankings by contractors, clients and consultants of all factors 
causing delays. A total of 63 such factors have been categorized into eight groups. The 
ranking was based on the importance of index values.
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Table 6.21 shows that there is consensus between contractors, clients and consultants 
regarding the importance of some of the factors affecting time overruns. An example is 
agreement that “lack of experience and performance of project management team” is 
one of these factors. However, Table 6.21 reveals some differences between the parties. 
One example is that contractors and clients agree on “lack of design team experience” 
being one such factor, which contrasts consultant's viewpoint.
Consultants also saw “Lack of proper financial appraisal of the project” as a major 
factor causing time overruns, as opposed to both contractors and clients. The 
explanation for these differences is that the nature of work differs from party to party, 
each of whom considers that they exert their utmost efforts to avoid project time 
overruns.
6.5.11 Ranking of factors causing delays in Libyan construction projects as 
perceived by all parties (contractors, clients and consultants)
The ranking of all the factors causing delays in Libyan projects that have been 
investigated in this research according to all types of respondent is shown in Table 6.22.
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The ranking of factors causing time overruns in Libyan construction projects by the 
parties involved in this study (contractors, clients and consultants) is shown in Table 
6.22. The respondents ranked “lack of experience and performance of the project 
management team” in first position. “Low labour productivity” was second and “lack of 
timely decisions and corrective actions” was third. The major factors influencing delays 
in Libyan projects have already been discussed in this chapter.
6.6 Factors causing cost overruns in Libyan projects
The section consists of the results of factors causing cost overruns. The results were 
grouped into 8 groups, these groups are; construction factors, weather and natural 
calamities, equipment, materials, contractual procedures, design change, funding and 
change in law factors.
6.6.1 Construction
Contractors’ perceptions on the construction factor
Table 6.23 shows that respondents contractors ranked “Poor management and 
supervision in the site” “in the first position with importance index (I.I = 76.67 %). The 
second important factor ranked by respondents contractors to cause cost overrun at this 
group was “Deficiencies in coordination between parties- (client, consultant and 
Contractor)” (1.1=75%) and the third factor ranked was “Poor judgment in estimating 
time and resources” within importance index (1.1=74.44%). The respondents’ 
contractors as shown in table 6.23 ranked the “Delay in subcontractors’ work” (I.I = 
49.44 %) as the least factor causes cost overrun at this group.
Clients’ perceptions on the construction factor
Table 6.23 shows that respondents clients ranked “Lack of experience and performance 
of project management team " in the first position with importance index (I.I = 73.02 
%). The second important factor ranked by respondents’ clients to cause cost overrun at 
this group was “Inaccurate estimates” (1.1=70.23%). The respondents clients ranked 
“Poor management and supervision in the site” in third factor with importance index 
(1.1=68.39%). The respondents’ clients as shown in table 6.23 ranked the “lack of
1 7 7
detailing of information” (I.I = 48.37 %) as the least factor causes cost overrun at this 
group.
Consultants’ perceptions on the construction factor
Table 6.23 shows that respondent’s consultants ranked “Poor management and 
supervision in the site” in the first position with importance index (I.I = 71.76%). This 
result is identical in terms of order with the contractors, which reflects the importance of 
this factor regarding to the view of contractors and consultants. The second important 
factor ranked by respondents consultants was “Lack of timely decisions and corrective 
actions” with importance index (I.I = 70.19 %). “Inaccurate estimates” was ranked as 
the third factor cause cost overrun in construction projects within importance index (1.1= 
68.63%). Respondents’ consultants ranked “Delay in subcontractors' work” as the 
lowest important factor, of cost overrun at this group (1.1=48.63%).
1 7 8
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6.6.2 Weather and Natural Calamities 
Contractor’ perception
Regarding the view of contractors the most important factor leading to cost overrun, 
“Level of uncertainty of soil conditions” was ranked first (1.1=67.22%), then followed 
“Unpredictable weather conditions” (1.1=63.33%) and “storms and heavy-dusty wind” 
(1.1=55.56%).
Client
The results given in Table 6.24 show that the respondents clients ranked “unpredictable 
weather conditions” was the first factor (1.1=72.56%) while “level of uncertainty of soil 
conditions” was the second factor (1.1=65.11%). the third factor “storms and heavy- 
dusty wind” was ranked third as the pervious result (1.1=59.07%).
Consultant
Based on Table 6.24, the results of responses of consultants completely agreed with the 
results of respondents client, the factor “unpredictable weather conditions” was ranked 
as the first factor causing cost overrun in the weather and natural calamities 
group(I.I=62.74%). The second group was “level of uncertainty of soil conditions” (1.1= 
57.25%). Respondents’ consultants ranked “storm and heavy- dusty wind” as the lowest 
important factor, of delay at this group.
NO
2. Weather and Natural 
calamities
Contractor Client Consultant
RII Rank RII Rank RII Rank
2.1 Unpredictable weather conditions 63.33 2 72.56 1 62.74 1
2.2 Level of uncertainty of soil conditions 67.22 1 65.11 2 57.25 2
2.3 Storms and heavy-dusty wind 55.56 3 59.07 3 49.80 3
Table 6-24: Weather and natural calamity-related factors leading to cost overruns
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6.6.3 Equipment
Contractor
Table 6.25 shows that respondents contractors ranked “Lack of maintenance for the 
equipment” in the first position with importance index (1.1=68.33%). The second 
important factor ranked by respondents’ contractors was Shortage of tools and 
equipments on site (1.1=67.22%), while Equipment allocation problems were considered 
as the least factor that cause cost overrun (1.1=60.56%).
Client
The same rank observed by the respondents’ contractors was ranked by the respondents’ 
client but with different value in RII.
Consultant
No change was observed here where the order was the same as the respondents 
consultant and contractors but difference in the values of RII, see Table 6.25.
NO 3. Equipment factors
Contractor Client Consultant
RII Rank RII Rank RII Rank
3.1 Equipment allocation problems 60.56 3 59.53 3 63.53 1
3.2 Shortage of tools and equipments 
on site
67.22 2 63.72 2- 58.82 2
3.3 Lack of maintenance for the 
equipment
68.33 1 64.65 1 55.67 3
Table 6-25: Equipment-related factors leading to cost overruns
6.6.4 Materials 
Contractors
Table 6.26 shows that respondents contractors ranked the most important factor leading 
to cost overruns was “shortage of construction material in markets” with importance 
index (1.1=72.22%). The second important factor ranked by respondents contractors to
1 8 2
cause cost overrun at this group was “Difficulties in obtaining construction materials at 
official current prices” (1.1=76.11%). “Delay of material delivery to site” (1.1= 71.67%) 
is the third factor of cost overruns ranked by contractor. Respondents contractors as 
shown in table 4 ranked the “Damage of materials in storage” (I.I = 66.67%) as the less 
important factor of cost overrun at this group.
Clients
Table 6.26 shows that respondents clients ranked “Changes in prices of materials” in the 
first position with importance index (I.I = 72.09%).
The second important factor ranked by respondents clients was “Low quality of 
materials” with importance index (I.I = 70.69 %). “Delay of material delivery to site” 
(I.I = 70.23 %) was ranked as the third factor to cause cost overrun at this group. Like 
respondents contractors, according to the respondents clients the less important factor of 
cost overrun at this group the “Damage of materials in storage” (1.1= 63.23%).
Consultant
Table 6.26 shows that the respondents consultants ranked the “Low quality of 
materials” (I.I = 68.63%) as the first and second factors causes of cost overrun was 
“Delay of material delivery to site” with importance index (66.67). The respondents’ 
consultants as shown in table 6.26 ranked the “Changes in prices of materials” (I.I = 
63.92 %) as the least factor causes cost overrun at this group.
NO 4. Materials factors
Contractor Client Consultant
RII Rank RII Rank RII Rank
4.1 Shortage of construction material in markets 77.22 1 67.91 4 65.09 5
4.2 Changes in prices of materials 68.89 5 72.09 1 63.92 6
4.3 Damage of materials in storage 66.67 6 63.26 6 65.49 3
4.4 Delay of material delivery to site 71.67 3 70.23 3 66.67 2
4.5 Low quality of materials 71.11 4 70.69 2 68.63 1
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4.6
Difficulties in obtaining 
construction materials at official 76.11 2 65.58 5 64.31 4
current prices
Table 6-26: material-related factors leading to cost overruns
6.6.5 Contractual procedures 
Contractor
Table 6.27 shows that the respondents contractors ranked the “Inappropriate type of 
contract used” in the first position with importance index (1.1= 73.33%). The second 
important factor ranked by respondents contractors was the “Inadequate contractor 
experience” (1.1=66.11%). The respondents contractors as shown in table 6.27 classify 
the “unethical behaviours used by contractors to achieve the highest possible level of 
profit” (I.I = 61.67 %) as the least factor to cause cost overrun in this category.
Clients
The “Poor contract management” was ranked in the first position with importance index 
(1.1= 69.77%). The second important factor ranked by respondents contractors was the 
“Inadequate contractor experience” (1.1=68.84%). The respondents contractors as shown 
in table 6.27 classify the “unethical behaviours used by contractors to achieve the 
highest possible level of profit” (I.I = 57.67 %) as the least factor to cause cost overrun 
in this category.
Consultant
The factor “Poor contract management “was ranked as the first factor causing cost 
overrun in this group (1.1=67.84%). The second group was “Inappropriate type of 
contract used” (1.1= 65.88%). Respondents’ consultants ranked “unethical behaviours 
used by contractors to achieve the highest possible level of profit” as the lowest 
important factor, of cost overrun at this group.
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NO
5. Contractual 
procedures
Contractor Client Consultant
RII Rank RII Rank RII Rank
5.1 Inappropriate type of contract used 73.33 1 67.91 3 65.88 2
5.2
Unethical behaviours used by 
contractors to achieve the highest 
possible level of profit
61.67 4 57.67 4 49.80 4
5.3 Inadequate contractor experience 66.11 2 68.84 2 63.92 3
5.4 Poor contract management 63.33 3 69.77 1 67.84 1
Table 6-27: Contractual procedures leading to cost overruns
6.6.6 Design Change 
Contractor
Table 6.28 shows that respondents contractors ranked the most important factor leading 
to cost overruns was “poor experience of design team” with importance index 
(1.1=71.67%). The second important factor ranked by respondents’ contractors to cause 
cost overrun at this group was “lack of co-ordination between design team and 
contractor” (1.1=68.37%). “Complexity of design” (I.I = 63.33 %) was ranked as the 
third factor to cause cost overrun at this group.
Clients
The respondents clients identify “Complexity of design” factor comes as the first 
(1.1=60.46%), while Poor experience of design team was the second (1.1=56.67%), and 
Lack of co-ordination between design team and contractor was the third (1.1=55.53%).
Consultant
Unlike to respondents’ contractors and clients, the factors “Poor experience of design 
team” was classified the first (1.1=63.33%) and “Complexity of design” factor comes as 
the second (1.1=58.82%). The respondents consultants ranked “Lack of co-ordination
185
between design team and contractor” (I.I = 54.90 %) as the third factor to cause cost 
overrun at this group.
NO 6. Design change
Contractor Client Consultant
RII Rank RII Rank RII Rank
6.1 Poor experience of design team 71.67 1 56.67 2 63.33 1
6.2 Lack of co-ordination between design team and contractor 68.37 2 55.35 3 54.90 3
6.3 Complexity of design 63.33 3 60.46 1 58.82 2
Table 6-28: design change-related factors leading to cost overruns
6.6.7 Funding 
Contractor
Table 6.29 shows that, the respondents’ contractors ranked “Financial problems” as the 
first factor of this group with importance index (1.1=73.89%). The second important 
factor ranked by respondents contractors to cause cost overrun at this group was “Delay 
in contractors payment of completing work” (1.1=60%). “Lack of cost reports during 
construction stage” with importance index (1.1=58.89%) was ranked the third factor and 
“Slow payment of completed works” at the least factor to cause cost overrun in this 
category.
Clients
Table 6.29 shows that the first factor was ranked “Financial problems” with importance 
index (1.1=68.73%). The second important factor ranked by respondents clients to cause 
cost overrun at this group was “Delay in contractors’ payment of completing work” as 
the first factor of this group with importance index (1.1=59.70%). Full agreement about 
the least factor of delay factor was among respondents clients and consultants which is 
“Lack of cost reports during construction stage” (1.1=58.60%)
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Consultant
The similar ranks of first and second factors were observed by the respondents’ 
contractors was ranked by the respondents’ consultants but with different order of last 
two factors cause cost overrun as shown in the table 6.29
NO 7. Funding factors
Contractor Client Consultant
RII Rank RII Rank RII Rank
7.1 Lack of proper financial appraisal of the project 73.89 1 68.37 1 70.59 1
7.2 Delay in contractors payment of completing work 60 2 59.07 2 59.61 2
7.3 Slow payment of completed works 53.89 4 59.07 2 59.22 3
7.4 Lack of cost reports during construction stage 58.89 3 58.60 4 56.47 4
Table 6-29: Funding-related factors leading to cost overruns
6.6.8 Legal and regulatory changes 
Contractor
Based on the respondents contractors in table 6.30, the delay was firstly caused by 
“strikes and borders closures” (1.1=71.67%), and the second factor ranked by contractors 
was “Political instability” with importance index (1.1= 68.33%). “Delays in decision 
making by government” was ranked as the third factor cause delay (1.1=67.78%). The 
respondents contractors as shown in table 7 classify the “Difficulties in obtaining 
construction licences” (I.I = 52.22 %) as the least factor to cause cost overrun in this 
category.
Clients
The table 6.30 shows that Political instability was found to be, here, the first 
(1.1=72.56%), while was the second factor cause cost overrun regarding the 
respondents’ clients “Delays in decision making by Government” with importance
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index (1.1=69.77%) Also, the respondents clients as shown in table 6.30 classify the 
“Difficulties in obtaining construction licences” (I.I = 50.23 %) as the least factor to 
cause cost overrun in this category.
Consultant
The results show that “Political instability” was classified as the first factor causing cost 
overrun regarding the respondents consultants within importance index (1.1=76.47 %), 
which was the same order of the respondents client. Meanwhile, the respondents 
consultants ranked “Delays in decision making by Government” as the second factor 
(1.1=73.33%). The respondents consultants as shown in table 8 classify the “Difficulties 
in obtaining construction licences” (I.I = 50.98 %) as the least factor to cause cost 
overrun in this category.
NO 8. Changes in Law 
Factors
Contractor Client Consultant
RII Rank RII Rank RII Rank
8.1 Different political affiliation of workers 53.33 6 56.28 6 52.16 6
8.2
Low communication of donors to 
compensate any bad results that may 
come from the political situation
60.56 5 60.93 4 65.09 3
8.3 Delays in decision making by Government 67.78 3 69.77 2 73.33 2
8.4 Political instability 68.33 2 72.56 1 76.47 1
8.5 Strikes and borders closures 71.67 1 66.51 3 63.53 4
8.6 Government changing policies and regulations . 61.67 4 59.53 5 61.96 5
8.7 Difficulties in obtaining construction licences 52.22 ' 7 50.23 7 50.98 7
Table 6-30: changes in low-related factors leading to cost overrun
1 8 8
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Table 6.31 illustrates the ranking by contractors, clients and consultants of all the 
factors causing cost overruns that have been investigated in this study. A total of 63 
such factors have been classified into eight groups. The ranking is based on I.I. values.
Contractors’ perceptions
Table 6.31 shows that the contractors ranked “market shortages of construction 
materials” as the leading cause of cost overruns (I.I. = 77.22 per cent). The uniqueness 
of the majority of construction projects in Libya makes the management of materials a 
challenge that continues to cause cost overruns. According to Enshassi et al. (2003), 
materials account for about 70 per cent of the total value of a project. The lack of 
construction materials when required on site is normally the single most frequent 
problem that causes construction delays (Alzohbi et al., 2011). Regarding the 
extraordinary political situation, when the market runs out of materials, suppliers tend to 
increase costs. Table 6.31 shows that the contractors ranked “poor management and 
supervision on site” as the second major factor causing cost overrun in Libyan 
construction projects, with an importance index of 76.67 per cent). Poor site 
management and supervision leads to cost overruns in Libyan construction projects. 
Long et al. (2008) agrees that poor supervision reflects the weakness and incompetence 
of contractors. The third major factor was “difficulties in obtaining construction 
materials at official current prices” (I.I. = 76.11 per cent). These results are due to the 
extraordinary political situation in the country. “Deficiencies in coordination between 
parties (clients, consultants and contractors)”, with an importance index of 75 per cent, 
was ranked fourth most likely to cause cost overruns, a finding with which 
Kumaraswamy & Chan (1998), Al-Momani (2000), Kartam et al. (2000) and Iya & Jha 
(2005) would agree. Table 6.31 shows that contractors viewed “delay in subcontractors’ 
work” (I.I. = 49.44 per cent) as the factor least likely to cause cost overruns. This 
finding indicates that the contractor regards this factor as having less effect on project 
cost overruns.
Clients’ perceptions
Table 6.31 shows that clients ranked “lack of experience and performance of project 
management team” first, with an importance index of 73.02 per cent), a result echoed by
Kartam et al. (2000), Frimpong et al. (2003), Ling (2004) and Chan & Park (2005), 
which demonstrates that project management teams are largely inexperienced, 
especially in financial management, and that as a result the distribution of project costs 
is not well planned. This may therefore cause projects running over budget.
Table 6.31 shows that “political instability and unpredictable weather conditions” were 
seen by clients as the second major factor contributing to cost overruns (I.I. = 72.56 per 
cent). This also holds for the results of studies by Kaming et al. (1997), Koushki et al. 
(2005), Al-Momani (2000), Frimpong et al. (2003), Iyer & Jha (2005) and Yogeswaran 
et al. (1998). Table 6.31 shows that clients ranked “changes in prices of materials” 
fourth (I.I. = 72.09 per cent). Purchasing construction materials from the best source, at 
the right price and with timely delivery poses challenges to many Libyan construction 
organisations. According to Table 6.31, client classified “delay in subcontractors’ work” 
(I.I. = 46.05 per cent) as the factor least liable to cause cost overruns.
Consultant’s perceptions
The results show that consultants regarded the clients’ second choice, “political 
instability” as the leading factor causing cost overruns, with an importance index of 
76.44.16 per cent. This reflects the importance of this factor overall, particularly at the 
time of writing, owing to the 10-month civil war sparked by the Arab Spring followed 
by years of Internal conflicts in Libya. The majority of private companies that do restart 
operations in Libya after the civil war are likely to see the benefits of a softer approach; 
local contacts, as well as partnerships with local firms, may well form the backbone of 
any in-country business plan. The current political uncertainty also means that many 
companies are currently seeking the financial benefits of a low profile. Studies by 
Sonuga et al. (2002), Kuruooglu & Ergen (2000), Baloi & Price (2003) and Iyer & Jha 
(2005) agree that unstable government policies constitutes a very important factor in 
cost overruns.
Table 6.31 shows that consultants ranked “delays in decision-making by Government” 
as the second major factor causing cost overruns, with an importance index of 73.33 per 
cent. Timely decision-making is important in preventing delays to construction projects. 
The decision-making process is key to effective project management, especially in value
and risk analysis (Stuckenbruck, 1981). Libyan public departments’ job cultures are 
mostly driven by regulations and restrictive procedures. The flexibility of public 
departments in managing public construction projects is highly dependent on the State’s 
regulatory bodies and on the people who are in charge of managing these departments.
Table 6.31 shows that consultants ranked “poor management and supervision on site” as 
the third major factor causing cost overruns, with an importance index of 71.76 per 
cent). Contractors saw this as even more important, placing it second. Long et al., 
(2008) would agree with this general assessment. The most appropriate interpretation of 
this result is that the lack of an effective monitoring and control system throughout the 
lifetime of a construction project will lead to double-invoicing and over-charging, which 
in turn will contribute significantly to project time and cost overruns.
Table 6.31 shows that consultants ranked “Lack of proper financial appraisal of the 
project” fourth in this group, with an importance index of 70.59 per cent. The results of 
studies by Al-Khalil & Al-Ghafly (1999), Elinwa & Joshua (2001), Odeh & Battaineh 
(2002) and Rahman et al. (2006) are compatible with this finding. The clearest 
interpretation of this ranking is that all three respondent types are responsible for project 
control processes. Owners should payments regularly to contractors so that delays can 
be avoided, and to improve the contractor’s ability to deliver the project on time and to 
standard. The contractor should manage financial resources and plan cash flow by 
utilising progress payments and managing the contingency budget to cover expenses 
resulting from climate factors and market price fluctuations. The consultant should also 
be asked to review the contractors' monthly payment certificates, which might involve 
presenting a monthly report on the progress of the work that should outline the rate of 
progress, and identify and account for any delays.
Overall correlation
Contractors and clients Contract
consu
ors and 
tants
Clients and consultants
correlation p-value correlation p-value correlation p-value
.675 <.001 .654 <.001 .757 <.001
Tabic 6-32: Cost correlation among contractors, consultants and client for all factors
195
By measuring the correlation for the rank of all factors, Table (6.32) reveals that a good 
positive correlation (.675), which is very highly significant (p-value<.001), is observed 
between contractors and clients. Contractors also correlate positively (.654) with 
consultants, a correlation that is highly significant (p-value<.001). Similarly, there is a 
positive correlation (.757) with a p-value of <.001 between clients and consultants. As a 
result, the responses show a significant degree of agreement regarding the ranking of the 
factors. The responses tend to show strong correlations coefficient for all of groups of 
cost overruns for contractor, owner and consultant.
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The respondents’ ranking of factors causing cost overruns in Libyan construction 
projects is shown in Table 6.33. They rated “political instability” as the leading factor 
because of the extraordinary political situation at the time the study was conducted. 
Poor management and supervision on site was ranked second, while they viewed Lack 
of proper financial appraisal of the project as being the third greatest contributor. The 
major factors influencing cost overruns in Libyan projects have already been discussed 
in this chapter.
6.6.11 A comparison of rankings of influencing time control and influencing cost 
control factors
The results show that there is a large degree of consensus between contractors, clients 
and consultants regarding the ranking of the major factors affecting time and cost 
overruns. They all rated “lack of experience and performance of project management 
team” as the leading cause of delays, but only ranked it eighth in relation cost overruns. 
This result comes as no surprise because lack of experience will certainly. have a 
negative effect on schedules, which will consequently increase projects’ costs. Another 
example of consensus is the factor “inaccurate estimates” which was ranked fourth as 
regards delays, but fifth for cost control. This is also to be expected, because in Libyan 
organisations it is mostly project consultants, managers and experts who give cost and 
time estimates, the accuracy of which depends on their level of experience in project 
planning, as well as on the estimation process itself. Therefore, the accurate estimation 
of unit costs for all activities and the requisite resources is very important for the 
consistent completion of the required tasks within the planned time frame.
Tables (6.22) and (6.33) also reveal a consensus regarding the weighting given the 
factors affecting time and cost overruns. For example, Lack of proper financial appraisal 
of the project was ranked as sixth for delays but third for cost overruns. This should be 
expected because any interruption of regular progress payments to contractors, or failure 
to manage financial resources and plan cash flow by utilising progress payments and 
managing the contingency budget to cover expenses resulting from climate factors and 
high market prices, will result in cost and time overruns.
2 0 0
There was also consensus on the lowest as well as the highest-ranking factors, examples 
being the lack of regular sessions to address work problems, delays in subcontractors' 
work and lack of detailed information. Some differences did emerge, however. The 
explanation for these is that the nature of construction work varies between parties, each 
of whom regards themselves as sparing no effort to avoid time and cost overruns.
6.7 Categorisation of time and cost overrun factors based on the 
party responsible
This section reviews another part of the results of Survey Questionnaire I. It presents the 
respondents’ perceptions on the responsibility of the parties involved in construction 
projects regarding the above factors. Based on the existing literature and findings from 
pilot studies, delays and cost overruns causes of construction projects can be divided 
into four categories:
(1) contractor- related causes
(2) consultant- related causes
(3) client- related causes
(4) external party- related causes
The respondents were asked to categorize the party responsible for each cost and time 
overrun factor; the frequency and percentage for each of these is illustrated in Table 
6.34.
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Table 6.34 presents the frequency and percentage for each factor. The results show that 
the parties responsible for most of the factors affecting delay and cost overrun were as 
follows:
• 30 contractor-related factors
• 15 consultant-related factors
• 5 client-related factor
• 13 external party (ies)-related factors
Research by Ogunlana et al. (1996) and Rohani (2008) agree with this result: most of 
the factors contributing to delays and cost overruns lie with the contractors.
The details of percentage distribution among the respondents for each factor are shown 
in Table 6.35.
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6.8 Summary
This chapter has presented the analysis and findings of the survey questionnaire (I). It 
has provided information regarding time and cost overruns and the importance of cost 
and time control in Libyan construction projects on the part of Libyan construction 
professionals, information that helps determine the factors influencing those overruns. 
The results of the survey questionnaire analysis also reveal the frequency with which 
Libyan organisations encounter problems relating to time and cost overruns, as well as 
the methods used to determine the times and costs of the activities involved in Libyan 
construction projects.
The rankings of all the relevant factors that have been investigated in this study of 
contractors’, clients’ and consultants’ views were based on importance index values. 
The respondents’ ranking of factors causing time and cost overruns in Libyan 
construction projects has been discussed in this chapter. They ranked “lack of 
experience and performance of project management team” first, while the “low labour 
productivity” came second major factors causing time overruns. All respondents saw 
“lack of timely decisions and corrective actions” as the third factor causing time 
overruns. Meanwhile, the respondents ranked “political instability” first for cost 
overrun, no doubt due to the extraordinary political situation at the time the study was 
conducted. Poor management and supervision on site was ranked second for cost 
overruns, and “Lack of proper financial appraisal of the project” came third.
There is consensus, then, between contractors, clients and consultants regarding the 
importance of some of the factors affecting time and cost overruns. However, the data 
also reveals some differences of opinion. Each party’s priorities and perceptions will 
inevitably be different -  poor weather, for example, will mean more to contractors 
actually doing the job than it will to clients or consultants.
Finally, the perceptions of who is responsible for each cost and time overrun factor have 
been identified, as have been those factors’ percentages, in order to suggest measures to 
help mitigate and control cost and time overruns in Libyan construction projects.
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Chapter 7 Qualitative Study 
(Semi-Structured Interviews)
7.1 Introduction
This chapter describes the process of data collection and data analysis adopted during 
the qualitative stage of this study. Semi-structured interviews with professionals from 
Libyan organisations were used as a qualitative research method in order to cover topics 
not easily investigated by questionnaire I. The interviews were essential to determine 
the tools and techniques used by practitioners in Libyan construction projects to 
maintain time and cost control; they were also used to investigate the views of 
professionals in the LCI regarding the importance of time and cost control in 
construction projects, and to explore processes that could improve project control in the 
country. The chapter begins by giving the main reasons for selecting the semi-structured 
interview method of data collection, and proceeds to describe the process by which the 
interviewee sample was selected and the interviews themselves conducted. The findings 
of the analysis of the data obtained from those interviews are finally discussed.
7.2 Semi-Structured Interviews
The semi-structured interviews as a qualitative research method were used to discover 
the views held by professionals (contractors, consultants and owners) involved in the 
LCI as to the importance of project control. This method was also used to investigate 
the efficiency of time and cost control processes, tools and methods in construction 
projects in order to develop a framework by which Libyan construction projects can 
effectively establish control of both cost and time. The interviews therefore covered the 
following aspects:
• the perceptions of professionals in the LCI as to the importance of time and cost 
control in construction projects
• the extent to which the processes of cost and time control were applied in practice
• the procedures and processes used to control time and cost
• identification of the most commonly used techniques for cost and time control in the 
LCI
• the barriers encountered in the course of exercising cost and time control
• the skills and abilities available to address risk
• identification of the parties responsible for the project control process
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• identification of the means by which the processes and activities of professionals 
can be improved in order to positively affect the performance of time and cost 
control
7.2.1 Justification of the selection of the semi-structured interview method of 
data collection
The third phase of the research study qualitatively explores how the costs and times of 
construction projects are controlled by professionals, with a view to determining the 
common processes, problems, best practices and expectations relative to cost and time 
control tools, techniques, methods and processes. Rouse and Dick (1994) state that 
qualitative methods are important to the investigation of any management practice, and 
are essential to the discovery of holistic, practical answers to real-world problems in a 
way that is not possible using quantitative methods. In this study, the main reasons for 
selecting semi-structured interviews are:
• triangulation of data
• to fulfil the need to adequately understand the situation and the problem being
studied, and to meet the need to clarify some of the questions posed in the
questionnaire I; the qualitative research method was adopted to help propose a 
solution that can be used to tackle the problem on the ground in Libya
• to cover topics not easily investigated by the questionnaire (I)
• to obtain greater knowledge of project control, in order to use the analysis of the 
interviews feedback to gain an insight into the matters raised by participants, as well 
as helping answer research questions three, four, five and six.
• to allow the researcher the flexibility to obtain a richer and more varied dataset than 
would be possible using quantitative methods
• to help the participants outline not only on their professional practice but also their 
opinions, based on their practices and experiences
• to allow more extensive and exhaustive discussion of areas of interest, and thereby
to give the researcher the opportunity to improve the understanding of the
participants’ opinions by asking additional questions related to the participants’ 
professions
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7.2.2 The interview sample composition
The same sample of the population was used for the interviews as for the questionnaire 
I. Some of respondents who had participated in questionnaire I, including senior project 
managers, project directors, and construction directors expressed their willingness to 
participate further in this research. In order to stimulate the interviewees’ interest, the 
researcher explained the objectives of conducting the interviews. At the initial stage of 
the preparation for the interviews, 14 participants with great experience in construction 
projects and project management from who were willing to be interviewed were 
selected.
The selection of interviewees was based on the positions they occupied in their 
organisations and their experience in the construction field. At the actual stage of the 
interview, however, some of the potential interviewees withdrew because of other 
commitments. The details of the participants in the interviews are given in Table 7.1.
The total time taken by the interviews was 617 minutes; the average time for a single 
interview was 62 minutes. Between them, the interviewees had amassed 256 years’
experience; the average interviewee had 26.
Interviews’
number
Position of 
interviewees
Years’
experience
Type of 
company
Size of 
company
Duration of 
interview
1 Senior Project 
Manager
31 years Client Large lhr 17m
2 Supervisor
Engineer
24 years Consultant Medium lhr 9m
3 Site Manager
Quantity
Surveyor
22 years Contractor Medium lhr 2m
4 Planning
Engineer
29 years Contractor Large 49m
5 Project Manager 27 years Main
Contractor 
and Project 
Consultant
Medium 57m
6 Executive
Manager
26 years Client Large 59m
7 Senior Site 
Engineer
19 years Contractor Small 41m
8 Senior Quantity 
Surveyor
33 years Main
Contractor
Medium lhr 2m
9 Associate
Director
31 years Consultant Medium lhr 20m
10 Project Manager 14 years Contractor Small 51m
Tabic 7-1 Information regarding the participants in the interviews
213
7.2.3 The interview process
To ensure that the interviews covered subjects as fully as possible, the interview 
structure was piloted by conducting two interviews with professionals in Libyan 
organisations. These pilots helped the researcher to check for ambiguities in the 
questions and to get an idea of the times involved. As a result, it enhanced the 
subsequent interviews to obtain clearer, more specific and more reliable responses.
The researcher prepared a simplified version of the interview guide to present to the 
respondents. It consisted of an explanation of the interview’s importance and the 
reasons why it was being conducted, a summary of the questions and an account of what 
the researcher aimed to do with the responses. The researcher confirmed that the 
responses would be used purely for academic purposes, and explained the 
confidentiality and anonymity involved.
It was initially intended that all interviews be digitally recorded on a dictation machine. 
However, some participants agreed to participate only on the condition that their 
interviews not be recorded. The researcher therefore had to prepare a question-response 
template on which to take notes during those interviews. This method of data collection 
actually helped in the subsequent analysis. All the interviewees’ responses were for the 
most part gracious and patient. The interview process was conducted by asking 
questions sequentially, resort being made to supplementary questions as the need for 
additional clarification or detailed explanation arose.
7.2.4 Steps in qualitative data analysis
❖ Transcription: The first step was to transcribe all the interviews. This was an 
important step in attempting to represent the respondents’ words as accurately as 
possible; it was carried out by listening to the audio version and reading the text 
in order to understand the data.
❖ Familiarisation: The process of familiarisation with the data followed 
transcription. It was performed by listening to the recordings several times and
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reading and re-reading the data, making notes and then summaries. All of this 
preceded the formal analysis.
❖ Organising the data: The third step was to organise the responses question by 
question to allow the researcher to go through each topic to pick out common 
themes, categories and patterns in the data.
❖ Indexing: The researcher began to see the themes, patterns and relationships 
emerging from the responses. The researcher looked for similarities and 
differences in phraseology, and noticed the different ideas and concepts within a 
category.
❖ Combination the data: After the researcher indexed the themes and concepts, it 
was essential to summarise the responses to a more controllable level in order to 
extract the embodiment of fact that derived so far for presentation. This phase of 
combination of the original data allowed the researcher for the summarizing 
presentation of the data revealed from the analysis of interviews manuscripts.
❖ Categorising the information: This involved classifying the information into 
categories, which helped to identify other themes that served as subcategories. In 
this step the researcher combined two approaches to data categorisation, using 
preset categories and emergent categories. The researcher started with a list of 
categories and searched for data that matched them. The researcher also 
categorised the data using predetermined themes, by discovering the topics that 
recurred in the data. Continuous reading of the data helped the researcher 
categorise the data correctly.
❖ Interpreting the data: In order to explain the findings, the researcher developed 
a list of key points that were determined as a result of data categorisation. The 
final step was the development of a diagram to present the findings of interviews 
in order to illustrate all the data points and to make the concepts easily 
comprehensible (see table.7.2).
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7.3 The qualitative study output
The output of the qualitative research including themes and patterns are presented in 
this section. The key points that were determined as a result of data categorisation were:
• the practical application of the processes of cost and time control
• the extent of such application
• the procedures and processes involved
• the identification of barriers encountered
• the definition of the available skills and abilities to address risk
• the definition of the responsibility for the project control process
• the development of the process of project time control
• the development of the process of project cost control
• the identification of the means by which the processes and activities of
professionals can be improved in order to positively affect the
performance of time and cost control
The output of the interviews is illustrated in Table 7.2
The practical application of the processes of cost and time control
• understanding the concept of project control in the industry
• identifying the basics and the variables needed to exercise control
• identifying the disparities in the application of project control between 
organisations
• identifying the state’s role in supporting project control
• identifying the stage at which time and cost will be at risk
• determining how the control of time and cost in a company affects its 
reputation
• determining the effect of the Civil War
• drawing up project control policies
• identifying the differences between concepts of project control in developing 
and developed countries
• identifying the processes that are often used in project management
• determining whether the process of time and cost control is separate or
______ integrated________________________________________________________
The extent of such application
• differences between the mechanisms clients use to apply control
• determining the effect of the project’s size on the application of project_____
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c o n t r o l
• determining the general attitude of organisations towards project control
• gauging the degree of professional satisfaction with the current procedures
• deciding how to initiate the process of control__________________________
Procedures and processes involved
• the process of project time and cost control taken into account
• identifying procedures at the planning stage
• identifying procedures at the takeoff and design interface phase
• identifying procedures at the construction stage
• identifying procedures and processes, including tools and techniques, used to
guarantee that projects do not overrun time and budget
• the use of S-curves
• the use of bar charts
• the use of Gantt Chart tools
• the use of Primavera Version 6
• the use of the Earned Value System
• deciding when to initiate the process of time and cost control (the process 
begins when the tender is won)
• discovering the effect of the recent unexpected events on time control
• exploring the evolution of time and cost control processes
• investigating the serious attempts by the state to apply all measures necessary 
to manage the procurement process and create a regulatory environment for 
the LCI
• exploring the cooperation between the project team as regards project control
• daily, monthly and annual reports
• exploring the role of project manager
• identifying means of overcoming negligence at all stages
• determining how the project’s budget is allocated
• determining how control processes can be improved
• developing the will, the determination and the appropriate plans
• the application of new tools and techniques and systems
• recognising good skills
• taking the effect of recent events into account
• the motivation of the project team members
• developing a systematic plan
• application of local companies the processes of project time and cost control
• monitoring the processes of time and cost control during procurement, design 
construction and start-up phases
• examining the role of the contractor
• examining the software used
• exploring the role of the consultant
• conducting regular meetings to help to control time and cost
• estimating the length of time necessary to complete the job
• the responsibilities of staffing
• adoption of a proper plan_____________________________________ ______
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• keeping client requirements in mind
• ensuring good communication
• estimating the materials and bills of quantity during the takeoff and design
interface stages
Identifying the barriers encountered in the process of cost and time control.
• lack of specialist staff
• no uniform set of procedures or actions by which to practice risk management
• lack of meaningful documentation to support these processes
• the difficulty of putting risk plans into action and ensuring that the project
plans are still valid
• inability to use project control tools
• changes in the weather
• the inability of contractors to supply onsite materials and storage
• lack of capacity to meet national construction demands
• the client’s failure to allocate funding resources to contractors for the job
• lack of detailed planning
• disruption to timetables through unforeseen circumstances such as sick leave
• material costs exceeding the original estimate
• the nature of the legal system
• centralisation
• inflexibility of work practices
• corruption
• complex company procedures
• delays in the approval of detailed designs by the client
• high degree of bureaucracy
• lack of a good monitoring and control system throughout the project’s lifetime
• improper planning
• unexpected events
• lack of commitment
• prevalence of the profit motive
• unrealistic estimates
• weak foundations
• ignorance on the part of the executives about the process or strategy of risk
management
• the lack of a proper delay analysis system
• malfunctions, weather, absence of workers, power cuts
Defining the available skills and capabilities with which to address risk
• lack of in-house expertise
• need for systematically intensive training systems
• need for workforce knowledge regarding project management skills
• need for skilled labour and training courses
Defining the responsibility for the project control process
• . lack of specialists in project control
• overlap of responsibility between all participants in the project
• defining the project manager’s responsibility
• defining the quantity surveyor’s and planner’s responsibility
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• defining the responsibility of all three categories (contractors, clients and 
consultants)
• recognition that process is an integrated one involving all parties in the project
• the absence of risk managers
• sharing of responsibilities for managing project work_____________________
Investigating the development of the process of time control
• no procedures for project control
• adoption of old measures
• identification of the project plan and the resources needed
• the need to schedule project work in series using the Gantt chart, Primavera 
Systems, time and milestone schedules and the S curve and critical path
• conducting meetings, including internal and kick-off
• reporting on progress daily, monthly and annually
• taking the effects of various types of contract into account
• instituting a recovery plan
• ensuring access to information
• carrying out the work as designated and in accordance with the standards.
• introducing decisions with a set of suggestions
Investigating the development of process of cost control
• recognising that the process starts from the very first project cost plan
• tracking the project’s cost performance against the baseline budget using 
Project Cost-Value Reconciliation and Earned Value Analysis
• bills of quantity
• using Primavera planning software
• using the Work Breakdown Structure (WBS) recall tool
• adhering to the price as agreed in the contract
• providing the cost estimators
• allowing for unexpected events
• conducting daily, monthly and annual reports_________ ________________
Exploring how professional processes and activities can be improved in order to 
positively affect the performance of time and cost control
• recognising the need to update the plan frequently
• the scheduled work should be in parallel
• taking advantage of resource availability
• involving a risk consultant in every organisation
• resolving problems and conflicts
• acknowledging the necessity for the board to notice changes in a company’s 
risk management practice
• making annual improvements
• the site administrative and technical staff should be assigned as soon as the 
contract is awarded
• the coordination and management of labour forces
• effective, constant communication with the suppliers and the subcontractors
• professionals should implement recording measures and a series of reviews
• a risk management department must be created within the company
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• if a solution has already been found, it should be reused rather than wasting 
resources redeveloping it
• developing a uniform set of procedures and meaningful documents for 
practicing the risk management process
• developing measures for evaluating the effectiveness of actions, mechanisms 
and techniques
• use of computerised systems, software and programs
• small to midsized projects call for some form of matrix organization
• the government must take all necessary measures to combat corruption
• timetable follow up and progress monitoring must be continuous
• implementation of effective monitoring and control systems
• regular review meetings
• weekly cost status figures
• daily visits to the project’s financiakprogram
• production of end-of-month cost reports
• inclusion of a clause in the contract allowing for price adjustment in the event 
that prices of materials increase
• re-examination of follow up strategy
Table 7-2 Interviews output
7.4 Discussion of the qualitative study findings
7.4.1 Participants’ understanding of the concept of project control in the industry
The purpose of the interview’s first question was to elicit interviewees’ perceptions of 
the concept and application of control in Libyan construction projects. Many authors 
state that project control requires a firm understanding of the project’s activities: how 
long each activity should take, how much each element should cost, who is responsible 
for each one, and how they interrelate. It can be concluded that project cost and time 
control means to provide plans for time and cost so as to allow portions of the project 
work to be organized, sequenced and monitored for the purpose of completing the 
whole project in an efficient and organized manner. Most participants’ definitions of 
project control focus on the general aspects of cost and time that several writers and 
researchers suggest should be managed for the purpose of reducing the problems 
consequent on overruns, so that the entire project could be completed on time and 
within budget. Most answers were similar to the following:
Actually, in construction projects control can be involved in many parts o f  the 
construction process: control fo r  material management, construction
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management, time control and cost control. We have some measures and a set o f  
tools available, particularly in Libyan public  companies, but to be honest with 
you, most o f  these companies need to improve on their current performance
This finding agrees with many authors’ definitions of project control, including Peeters 
& Madauss (2008) and Harpum (2010).
7.4.1.1 Identification o f  the most important variables needed to exercise control based on
professionals* perceptions
As mentioned above, the most important factors needed to maintain control in 
construction projects are cost, time, safety, materials and quality:
Project control in the construction industry involves time and cost and materials 
quality and safety.....but that doesn’t mean that there’s no connection between 
them. I  mean, there are many basics that everybody working in the construction 
industry must fo llow .
The professionals involved in interviews focused on the variables of cost and time 
overruns needed for control in Libyan projects:
Let me be honest with you: risk in the construction f ie ld  is not handled  
adequately, and many construction projects are fa ce d  with scheduling problem s  
that cause them to overrun their due dates, increased costs and time delays that 
all result in really poor performance. In my opinion there’s  an urgent need to 
improve the processes o f  project management in the LCI.
Anthony Walker (2002) concurs: construction project management is the process of 
control, coordination and planning from start to finish in terms of quality, time and cost. 
However, Zielinski (2005) comes to a different conclusion from that of the present 
author. He states that the process of project control should focuses on soft skills:
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I f  you  had asked project-management gurus f iv e  years ago to name the most 
important competencies project managers should have, most would have said  
technical skills. Today they'd be more inclined to p lace communications or 
negotiations acumen at the top o f  their lists.
Before looking at project control performance, it is necessary to understand the precise 
meaning of project management. The Project Management Institute (1996) defines 
project management as “the application of knowledge, skills, tools, and techniques to 
project activities in order to meet or exceed stakeholder needs and expectations from a 
project”.
7.4.1.2 The extent o f  the practical application o f  the process o f cost and time control
The findings of the interview analysis shows that most interviewees were of the opinion 
that Libyan companies in general do not greatly interest themselves in the field of 
project control in the construction industry:
A s I 've  said, Libyan companies until now are still practicing out-of-date 
management policies in terms o f  cost, time, people, and information and so on. In 
fact, we have an authoritative management style fo r  construction projects, but 
unfortunately the executive’s approach is to continue to operate the same old  
system. We really need to improve the approach o f  management to such things as 
giving orders, and we need to impose those changes and expect them to happen 
without involving supervisors, managers and employees. Truly, I  believe that we are 
out o f  date, so we really need to be aware in project management and apply m odem  
management tools and techniques to stop killing our organisations.
Most professional interviewees also repeatedly confirmed inconsistent attitudes on the 
part of organisations to the application of project control in construction projects. One 
senior manager commented that:
In big private companies and public  organisations and large-scale projects I  would  
say “y e s ”. I ’ve ju s t sa id  that they use some techniques and tools to control the costs
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and timings o f  construction projects. Even then there are some differences in the 
mechanism o f  applying them fro m  organisation to organisation.
Zacharakis et al. (1999) identify some of the reasons why SMEs fail. These include lack 
of risk management planning, poor management, failure to adopt a risk limit threshold, 
government policies, natural disasters, civil strife, vulnerability resulting from small 
size, competition from larger businesses and general economic downturns. Zacharakis et 
al. add overconfidence as a factor that can often drive workers in SMEs to devalue the 
importance of fundamental risk assessment, thus ultimately causing their firms’ failures.
7.4.13 The importance o f  the application ofproject control
This was also reiterated by almost all participants. Any project’s execution is inherently 
risky, and the lack of an appropriate approach to control these risks will result in 
undesirable effects on project execution:
I  have to say that the L C I has a poor image in the construction market in general 
due to its low performance over the past fe w  decades. However, m any Libyan  
organisations try to develop their performance as regards control and management 
o f  projects. In my opinion, the processes o f  project control used by Libyan  
organisations are still weak and need improvement to be consistent with the control 
and management processes adopt by developed countries.
The participants explained their views on the motives and the reasons behind the 
importance of project cost and time control from their perspective. These can be 
summarized as follows:
• Stop reinventing the wheel
Some participants pointed out that one of the reasons why the application of control is 
so important is that every company tries to invent ad hoc project control systems, 
whereas specific techniques are generally available. As one interviewee put it:
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We have to stop the habit o f  reinventing the wheel. Let me explain that: most 
developing countries d o n ’t fo llow  the best practice techniques that are used  
particularly in developed countries to implement construction projects and  
fin ish  them on time and to cost.
Wulke and Cool (2009) agree that the most significant benefits of standard processes 
and solutions are the time/cost savings that avoid unnecessary inefficiencies and 
mistakes in construction projects. Managers should therefore refrain from creating 
processes anew.
• Provide information on the current status of the project
The analysis of the interviews showed also that another reason for the importance of 
project control is to obtain information about the current status of the work to identify 
what stage the work is at, what resources are available, what the payments and profits 
are, and any other matters that may arise:
In terms o f  time and cost, a t every stage o f  the project we have to know exactly 
where we are in every respect.
• To effectively manage projects
Project control also helps identify risk factors and enables pre-emptive planning. One 
interviewee argued that
Putting the project control fram ew ork into practice will enable local contractors 
and international companies to systematically identify and assess the risk  
factors affecting Libyan construction projects. This w ill help companies better 
understand the major risks associated with this kind o f  project, and  
consequently plan and undertake effective risk alleviation measures to eliminate 
those risks before they happen.
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• Get a good reputation
Some of the participants explained the need to improve their approach to project control 
to get a good reputation in order to improve stakeholder satisfaction, support innovation 
and increase control of insurance costs:
. We realise that reputation is very important and that we c a n ’t afford to lose it. A  
good reputation makes stakeholders more satisfied, supports innovation and  
gives greater control o f  insurance costs. As an engineer I  know that to preserve  
the com pany’s reputation the workforce has to try as hard as possible to fin ish  
and deliver projects on time and within the specified cost.
• To obtain client satisfaction
Some participants believed that project control improved client satisfaction, which 
would consequently increase the company’s chances of obtaining contracts in the 
future:
We all know as company employees that i f  we can manage cost and time 
effectively through all the phases o f  a project, we will show clients that we are 
competent and they will realise our capacity.
Research by Naoum & Mustapha (1995), Kumaraswamy & Dissanayaka (1998) and 
Cheng & Proverbs (2006) agrees that client satisfaction in the construction industry is a 
major determinant of project success.
7.4.1.4 When the process o f  project control begins
The participants stated that in public organisations and large-scale projects the starting 
point for the process of project control was as following:
The process o f  control begins when the pro jects’ consultant prepares tender 
documents under the supervision o f  the Regional Executive Department. 
Thereafter these documents are sent to the General Planning Departm ent fo r
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review and then issued fo r  tendering. Tender bids are opened by representatives 
fro m  the Regional Executive Department and the project's consultant.
Another participant reinforced this view:
The p ro jec t’s budget is identified at the pre-bidding stage - 1 mean that, after 
the General Project Office and Planning D epartm ent’s  reviews o f  any new  
projects and the status o f  current project budgets, a report is sent by the General 
Project Office to the Chairman o f  Regional Prime M inisters fo r  approval and is 
used fo r  initiating the new projects annual budget allocation.
The process of project control in relation to the client’s and consultant’s role is 
explained by a participant in order to get good start o f the work as following
The client starts by determining the resources and capabilities o f  the lowest bid  
before awarding the contract. The consultant’s  recommendations are forw arded  
to General Planning Department and the General Project Committee fo r  review  
and then fo r  approval by Regional General People’s Committee so that the 
contract can be awarded. The award is often based on the tender that satisfies 
the contract’s terms and conditions fo r  the lowest cost.
7.4.2 Practical procedures and processes used to control time
Wells (1986) maintains that project execution is inherently risky and that the lack of an 
appropriate approach to address these risks has resulted in many undesirable 
consequences in project execution, particularly in the LCI.
Analysis of the interviews showed that the process of time control in large private 
companies and public organisations, and in large-scale projects, was generally similar. 
The usual method of time control in Libyan construction projects is described below.
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7 .4 .2 .1  Planning
The planning (feasibility) phase is the first phase of most construction projects 
processes. It concerns their technical and financial viability. This phase constitutes the 
project’s initial activity, and concerns the arrangement and preparation of actions 
required to direct the process of construction, project design and completion.
The planning process seems to be widely implemented in practice. There are several efforts 
and participation of almost participants in the construction process at this phase. 
However, each participant has a slightly different emphasis of the activities of the 
phase.
❖ Initially they usually prepare a time schedule for the whole project, and then a 
detailed work plan at the design stage that specifies activities’ durations and the 
necessary resources:
A t the early stages o f  project the designer and the p lanner a t the 
organisational level set up its aims, strategies, techniques, and various 
other things. In this phase the risks should be taken into account 
concerning, fo r  example, the movement o f  people onsite, the mechanism  
fo r  receiving and handling materials and the form s and procedures that 
should be used, but unfortunately that does not always happen
Firstly a baseline program m e and schedule are prepared that includes 
the start and end dates and intermediate milestones, i f  there are any.
❖ Another important issue in project control during the planning phase in practice 
is ensuring the availability of human resources in order to save time:
A t the beginning o f  any project the contractor make sure that the site  
administrative and technical staffs are assigned as soon as the contract 
is awarded, which can help save time and deliver the pro ject fo r  the 
estimated cost.
227
7.4.2.2
The methods used to establish the time required to deliver the project are 
determined by the particpants themselves. Three interviewees’ opinions are 
given below:
Often we estimate using expert judgment. M ostly we ask project 
consultants and project managers and experts to give cost and time 
estimates fo r  the project. B ut the accuracy o f  this estimate depends on 
whether the p ro jec t’s experts have experience in project p lanning and  
the estimation process itself.
We used some technical means to identify the p ro jec t’s activities and  
duration times, things like Graphical Evaluation and Review Technique 
and computerised systems such as Primavera.
Ritz (1994) stated that planning is a bridge between the experience of the past 
and the proposed action that produces a favourable result in the future. It is the 
master plan for executing the field work, from bidding to completion and 
turnover to the owner. The planning time for a project is the itemized working 
plan for execution, which results in the detailed construction schedule. The 
workforce and professionals break the project scope down into a structure 
consisting of the major work activities. They then stipulate completion dates for 
each process. The detailed project finance is based on estimates of construction 
costs.
Monitoring
Monitoring and reporting follows the planning phase to control projects:
Project control with respect to time is nothing but monitoring the ratio o f  
the p lanned to the actual percentage completion. I f  this percentage is the 
same, then the project is running smoothly. I f  i t ’s less than the p lanned  
percentage, i t ’s necessaiy to increase resources according to the 
p ro jec t’s requirements.
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We often use the S-curve to monitor the program m e in order to achieve 
key milestone dates. For example, we use this technique fo r  the labour, 
cost and time expended. I f  we say that we should complete 80 p e r  cent in 
a particular week, this means that we know what we have spent on 
labour, so i f  the actual figure is 60 p er  cent, it means that we ’re behind. 
In short, the S-curve tells us i f  we ’re working efficiently or not. The site 
managers monitor the program m e regularly and have internal meetings 
where the workforce marks up the programm e to show exactly where 
they are, and then they have onsite monthly progress meetings with the 
client to report on the progress o f  the project.
❖ A participant stated that project monitoring must continue throughout the 
project’s life cycle. Unfortunately, however, the interview analysis shows that 
continuous monitoring does not always happen, which is one of the weaknesses 
of Libyan companies.
A t the beginning o f  a project, project managers view risk as something  
they deal with by constructing some type o f  risk management p lan and  
then filin g  it away so they can get on with the real work o f  the project.
It was thus obvious that the site manager intermittently monitors the project programme; 
there are internal meetings at which the project team members and quantity surveyors 
mark up the programme to show exactly what stage they have reached. They therefore 
cannot implement any solutions or processes to manage time before the regular 
meetings, which could be a month or more apart, which is a waste o f time and a 
weakness in time management. It is thus necessary to apply more systematic processing 
methods, as recognised by participants:
I f  we d o n ’t have a good monitoring and control system in place  
throughout the life o f  the construction project, getting double-invoiced  
and over-charged is going to be a big contributor to pro ject time and  
cost overruns.
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❖ Organisations’ control and monitoring practices differed according to the size of 
the company. In big projects, reports reviewing progress and providing basic 
information are prepare regularly as mentioned previously, whereas in SMEs 
only the project manager and project management team monitor the work. Two 
participants outlined this situation, the first one being from a large projects while 
the second was from SME :
The site managers monitor the programm e regularly and have internal 
meetings where the workforce marks up the programm e to show exactly 
where they are, and then they have onsite monthly progress meetings 
with the client to report on progress.
I  have fo u n d  in over 22 years o f  practising project management that the 
project manager has to provide the project team with a road map on how  
to get the project, done. He sets out how the project is to be m anaged  
through the phases o f  its life cycle.
♦> The interview findings defined tools and techniques such as bar charts, gantt 
charts and checklists that guarantee projects’ adherence to time:
Bar charts, Gantt charts and checklists are the usual methods used to 
display time fo r  each activity or phase o f  the project. They ’re also used  
to identify the resources neededfor construction.
The anlysis also shows that monitoring generally occurs simply by releasing payments 
against consultants’ fees and contractors’ invoices. However, the process often suffers 
from many weaknesses because of a lack of project progress tracking, as an interviewee 
attests:
M onitoring the project must continue throughout its life, and that very 
important note must be maintained, but unfortunately that does not 
always happen, which is one o f  the weaknesses fa ce d  by the company. I
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mean that we should monitor during the procurement, design 
construction and startup phases to avoid any delays and cost increases.
❖ The analysis shows that the next step in practical project control is to assess 
progress at each fortnightly or monthly report issued after regular internal 
meetings at which the site management team can determine the current work 
status. Homer and Duff (2001) suggest that periodic meetings can create an 
effective environment for the participants to deal with any problems such as 
delays. A Libyan project manager described how they would then compile a 
monthly report:
Our monitoring fo r  time and cost is weekly as well as monthly, and we 
assess the project at each report, which takes p lace every two weeks or  
monthly or whatever. Usually we present many types o f  reports to 
monitor time such as material delivery status reports and construction 
work reports and updated time schedule reports and also delay reports. 
Also, we arrange fo r  meetings to include the site management team and  
the project planner. A fter that, we 7/ know i f  the project is running on 
time or not.
❖ Some participants, however, stated that that time control and strategic 
management in their companies were not satisfactory:
the po in t o f  weakness in the report phase is poor communication between 
the project team members and board and between contractor and  client 
and between consultant and client, and that leads to marked variations 
in the schedule, which in turn results in delays in the preparation o f  
contractor document submissions.
7.4.23 Evaluation
♦> A few participants explained that the lack of a proper delay analysis system 
caused project failure, with a consequent loss of time:
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I t ’s obvious that the lack o f  a proper delay analysis system in the L C I  
caused the fa ilure  ofprojects with a loss o f  time.
♦> It was concluded that existing delay analysis techniques lack the ability to 
integrate the influence of each delay factor with a quantification of that factor’s 
impact on a construction project. This fact was mentioned by several 
interviewees.
Risk analysis in the construction fie ld  is becoming the rule rather than 
exception in developed countries like the USA and the UK. Sometimes 
organisations have to present an initial financia l analysis o f  the project 
before receiving approval to execute the detailed planning to make 
efficient decisions to form ulate short- and long-term construction 
strategies and policies that aim to improve the industry's processes and  
operations. But unfortunately we couldn V implement this system because 
o f  bureaucracy in government agencies.
This finding coincides with those of Okpala, (1988) and Oglesby (1989), as bureaucracy 
impeded progress. Frimpong (2003) states that government bureaucracy constrains work 
progress by dilatory processing of official procedures.
❖ The importance of risk analysis in the construction industry in relation to defects 
in tracking monitoring process was also reiterated by almost all participants:
it has become clear that there is a defect in management, and that there 
has to be a stronger system fo r  the application o f  management.
The construction industry might benefit from  the simulation model, as it 
helps to quantify the possible delay and provide information on the 
impact o f  delay factors in advance, enabling the project manager to take 
preventive measures to reduce their impact.
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Alkass and Harris (1991) point out that delay are the most common and costly problems 
encountered in a construction project’s life, and that analysing construction delays has 
become an integral part of the project. Even with today’s technology, and management 
understanding of project management techniques, construction projects continue to 
suffer delays and project completion dates still get pushed back. Therefore, the 
development of a delay analysis system is expected to provide a decision supporting 
tool with which to analyse and reduce the impact of delays in Libyan construction 
projects.
7.4.2.4 Taking corrective action
❖ The analysis shows the necessity of taking corrective action wherever and 
whenever necessary to bring the project back on schedule and within budget. For 
example, some participants stated that overcoming delays due to unexpected site 
conditions could be dealt with by providing more resources, different equipment 
and skilled manpower as corrective action steps. The interviewees reported that 
most corrective actions were reactive:
Schedules are the important thing to control time. They include all 
construction pro ject activities, and we update them in the takeoffphase. 
Actually we have daily, weekly and monthly reports. Again, I ’m talking  
about big projects. We assess the reports every month and then we 
compare what has been achieved with the time schedule. Based on the 
comparisons we can know i f  we are proceeding to p lan  or we need more 
time.
A ll too often, risks are either ignored or dealt with in a completely 
arbitrary way.
M ostly we react to risk events as they arise.
Often -  and especially in big projects -  we develop a recovery p lan  fo r  
the completion o f  the project according to the approved schedule in case 
unexpected problem s occur, so that by implementing a recovery p lan the 
project team member can steer a project back on track.
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I f  there was a time delay we change the activities, or we do overtime, 
which is the most common way o f  making up time. I  mean that we 
increase the number o f  workers or work two shifts, one during the day 
and the other in the evening.
Based on the above explanation of the process of time control in Libya construction 
projects in practice, the proposed framework for the time control process will be 
developed as seen in Fig (7.1).
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Figure 7-1: Framework of the time control process for Libyan construction projects in practice 
Key:
The general process o f  time control in the construction industry 
Prevalent process o f  time control in the Libyan construction projects in practice 
The weakest parts o f  the process o f  time control in the Libyan construction projects in practice
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7.4.2.5 Tools used to guarantee that projects do not run over time
♦> The analysis of the interviews shows that projects are usually planned using a 
variety of software tools such as Primavera, Milestone Schedule and Critical 
Path Technique to display time limits for each activity or phase of the project, 
and to identify the resources needed for construction:
In Libyan construction projects we use some technical means to identify 
the pro ject activities and duration times -  things like Graphical 
Evaluation and Review Technique and computerised systems such as 
Primavera version. 6.
Most participants also explained that the same tools and techniques are used to monitor 
and control project times.
In terms o f  time control, we mainly used Bar charts and Gantt charts, but 
because th ey ’re not veiy  accurate we have recently started scheduling  
the work using Primavera Systems.
❖ Another matter that emerges from the interviews is that the application of tools 
to the task of monitoring and controlling time differs from one organisation to 
another depending on the possibilities available and the skills available to the 
company, Some participants consequently saw tools such as Primavera as being 
more effective than more commonly used ones such as bar charts and Gantt 
charts. One Libyan senior manager made this point:
To monitor projects we use bar charts, S-curves and critical paths. I  
would say that you could refer to Primavera Version 6 as an alternative 
to all o f  those techniques. B y using it we identify areas where we can 
compress project duration to reduce the total time taken by the project to 
meet the required date and avoid extending the pro ject completion date  
beyond that one.
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A n o t h e r  i n t e r v i e w e e  a d d e d  h i s  p e r s o n a l  e x p e r i e n c e :
Across the 33 years o f  my work in the housing building projects, I  have 
seen project management based mostly on Gantt Charts to multi­
disciplined tools, and processes to f i t  different types o f  situations.
7.4.3 Practical procedures and processes used to control costs
The interview analysis revealed the most common processes used to control cost in 
Libyan construction projects.
7.4.3.1 Estimating the project cost
In infrastructure and development projects, the budget is identified at the pre-bidding 
stage. The projects' consultant prepares tender documents under the supervision of the 
Regional Executive Department. These documents are then sent to the General Planning 
Department for review, after which they are issued for tendering. Tender bids are 
opened by representatives from the Regional Executive Department and the project's 
consultant. An interviewee outlined this process:
I ’m talking particularly about infrastructure and development projects that are 
carried out by the Executive Department. The owner starts by determining the 
resources and capabilities o f  the lowest contractor’s b id  before awarding the 
contract. The consultant’s recommendations are forw arded  to General Planning  
Department and the General Project Committee fo r  review and then fo r  
approval by Regional General People's Committee so that the contract can be 
awarded. The award is often based on the lowest price tender that satisfies the 
contract terms and conditions.
However, the participants said that the process of allocating or estimating the project 
cost differed slightly from company to company:
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A fter that we need to establish the cost o f  the project, and the best way to 
determine that is to f in d  projects that have been fin ished  and are sim ilar to the 
project we are starting, so we can use it as a reference to estimate the cost. 
That’s what usually happens, but I  suppose we must remember that eveiy project 
is unique, and the estimate o f  costs w ill be slightly different in each case.
One professional maintained that
the common method fo r  cost estimation is to list the resources we need  
fo r  the construction project and then total the costs. These resources 
include everything from  concrete fo r  a building project to equipment, 
material, labour and services. As I  ju s t said, we can get costs fo r  
resources by consulting price  lists. In the case o f  labour costs, we base 
the total costs on estimates fro m  sim ilar projects. Often we estimate 
using expert judgm ent. M ostly we ask project consultants and project 
managers and experts to give cost and time estimates fo r  the project. But 
the accuracy o f  this estimate depends on whether the p ro jec t’s experts 
have experience in project planning and the estimation process itself.
Another participant’s firm implemented cost control processes from the very first cost 
plan. He explained their strategy to control costs:
Usually in Libyan construction projects, the ability o f  the client to 
influence the fin a l cost is greatest at the beginning o f  pro ject and  
diminishes as it continues. Let me explain why: at the beginning o f  
project the rate o f  expenditure is low, then it increases around the middle  
and then drops rapidly as the work approaches completion. That means 
that at the beginning o f  the project the possibility o f  fin ishing it on time 
and at cost is lowest, so cost and time overruns are highest. The 
possibility o f  fin ish ing  the project on time and to cost generally increases 
as the project continues.
❖ The analysis revealed that the planning stage suffers from weaknesses owing to 
inaccurate cost estimates. In practice, since an unstable economy leads to
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fluctuating material costs, the cost estimator has no control over the cost of 
materials, labour, equipment, the contractor's method of determining prices, or 
the competitive bidding or market conditions at the time of the bid. A revised 
estimate is therefore necessary, either because of unexpected cost overruns or 
savings. According to one participant:
This is evidenced by the recent case in Libya, when many projects were 
stopped due to the prices o f  steel doubling in 2011. These external 
factors also created clashes and disputes between the construction  
participants, which increased the project cost and duration.
Improper planning has in many cases proven costly to the country. According to a 
report published by the General People's Committee PGC (2003), 97 per cent of 
construction projects associated with the public and private sectors between 1991 and 
2003 suffered delays, with a high impact on cost. During this period, which was when 
Libya was being blockaded, the price of construction materials including steel was very 
high; so many projects were postponed in anticipation of a return to old price levels.
The factor of inflation and sudden price changes is one of major factor causing delay 
and cost overruns in a number of developing countries such as the UAE (El-Sayegh, 
2008), Ghana (Frimpong et al., 2003) and Indonesia (Kaming et al., 1997; Andi, 2006). 
Chalabi and Camp (1984) state that, for most projects in developing countries, adequate 
planning at very early stages is important in minimising cost and time overruns. In 
practice, mostly construction in Libya is carried out without any formal planning 
technique, which results in a lack of databases that can be used to estimate such things 
as the resources required. This in turn leads to difficulties in reliably estimating the 
costs and resources needed to complete a given project.
7.4.3.2 Monitoring the project’s cost
❖ The analysis shows that the process of cost monitoring and control starts at the 
commencement of a project, as affirmed by several interviewees:
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We start cost control right from  the very fir s t  project cost p lan we do. We 
start looking at value opportunities. We manage the cost by fo llow ing  the 
price  as agreed in the contract through a department called Contract 
M anagement that has the responsibility o f  monitoring the costs and  
comparing those after execution with those in the contract.
♦> Interview analysis shows that the process of monitoring the project’s cost is 
carried out just by regular cost site review meetings with the quantity surveyors 
and the construction team, whose purpose is to determine the actual costs and 
values and estimate the final ones.
we have regular cost site review meetings with the quantity surveyors 
and the construction team, and we monitor the cost every month and  
investigate the actual costs and the actual value, then estimate the fin a l  
costs and the fin a l value.
❖ The interviewees’ responses lead to the conclusion that there is a lack of 
effective monitoring and control systems as specified in the project handbook. 
Such systems are designed to ensure that the input of the project team 
(contractors), design team and consultants meet the client’s objectives in terms 
of time, cost, specifications and quality standards.
❖ However, the analysis shows that the process of cost control is largely based on 
the reporting mechanism. After the completion of the planning phase, the 
quantity surveyor immediately starts to prepare a report on the project cost. 
Interviewees outlined this process:
To control costs we use bills o f  quantity, which are schedules fo r  the 
overall process o f  construction. For example, i f  the price o f  a cubic 
metre o f  form w ork is 300 Libyan dinars, the cost o f  a cubic metre in 
practice m ustn ’t exceed 300 dinars including all the materials required  
and manpower, taxes and profits. Also, daily, weekly, monthly and  
quarterly reports are conducted. We also conduct meetings every month
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and hold special meetings in emergencies. For example, i f  the price  o f  
steel rose suddenly w e ’d  have to arrange a meeting with the client, the 
consultant and the contractor. In short, project monitoring is done only 
by reporting and comparing with bills o f  quantity.
Our monitoring fo r  cost is weekly as well as monthly, and we assess the 
project at each report, which takes p lace every two weeks or monthly or  
whatever. Also, we arrange fo r  meetings to include the Project Manager, 
the Quantity Surveyor and the Project Planner as well. A fter that, we 7/ 
know i f  the project is running to cost or not.
Another participant said:
To monitor the project cost we usually present some types o f  reports 
such as financial, expenses, cash flow , variation and material cost 
reports.
Another participant stated that
The Planning and Finance Departments issue statistical reports o f  
expenditures fo r  each project fo r  each Department every month. Also, 
they prepare a report reviewing the progress and provide basic 
information on each project every month. We as professionals and the 
project team are naturally optimistic, and unfortunately what that does is 
that it comes out in the report we get. Often that spells doom fo r  the 
efforts that have been p u t into p ro je c t’s time and cost controls.
♦> Most participants stated that the quantity surveyor usually assumes lull 
responsibility for the cost of the project:
The Quantity Surveyor must always monitor any changes to the contract 
that might affect costs, and then should create reports to show  
profitability.
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7 . 4 . 3 3 Evaluating the project’s cost
♦> The study also showed that, like the deficiencies in the time control process, the 
lack of a proper risk analysis system caused cost overruns. The participants stated 
that the need for a proper analysis system is increasing daily:
The processes o f  controlling costs are the same ones that I  ju s t  
mentioned fo r  time control. I t  is difficult to separate them. Even so, we 
should take more care regarding risk analysis. I t  is true we often identify 
risks but in fa c t  we d o n ’t care much about the analysis process, despite 
using bar charts and S-curves in most public  and large organisations, 
but we lack standardisation. In my opinion th a t’s  the key to managing  
projects, including fo r  sm all and medium enterprises in Libya.
It can be concluded that the analysis step is just a description of the project’s 
progress as measured against the plan. Many participants stated that this phase of 
construction project often relies on the project team’s assessment of progress as 
time control is exercised; the project’s status will therefore be ambiguous. Formal 
risk analysis techniques are rarely used in practice due to lack of knowledge and 
lack of skills people and to doubts on the suitability of these techniques for Libyan 
construction projects
For Jaskowski and Biruk (2011) the analysis model is required to integrate the 
influence of each risk factor independently and to more reliably identify or predict 
the duration of a particular activity by considering the risk factors influencing a 
project. There is therefore an urgent need to fill a gap in knowledge relating to the 
analysis of construction delays in the LCI in order to enable stakeholders to take the 
necessary actions to reduce the impact of delays and cost overruns factors 
associated with construction projects, to reschedule the project using the required 
resources and to reallocate the risks throughout the project’s life cycle.
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7 .4 .3 .4 Taking corrective action
♦> Consequently, because of the lack of a proper analysis system to identify the 
causes and effects of risk factors, project managers cannot take corrective actions 
to eliminate the difference between planned and actual costs. In short, the ability to 
take preventive action is based on the capacity to decide what steps must be taken 
and to prioritize problem correction. The analysis shows that there is no systematic 
way to take such necessary preventive measures.
Sometimes we fo u n d  that a particular cost o f  som e activity in the 
construction project exceeded our original estimate. In this case we 
should look again at that particular activity fo r  that particular  
subcontractor and re-think the strategy we follow , so that we can see 
where we are going to exceed our cost limit, and can look fo r  somewhere 
else where we are going to underspend, and re-allocate the p o t  
accordingly.
L e t’s say the excavation work o f 18,000 m 3 is to be done in 15 days, fo r  
which the contractor assigns two bulldozers whose productivity is 600 
m 3/day. Now, i f  the productivity rate fa lls  from  600 to 400 m 3/day, then 
to complete the same amount o f  work in the same time o f  15 days there 
have to be three bulldozers, but unfortunately this kind o f  corrective 
action increases the cost.
❖ However, the participants confirmed that the possibility of preventing problems in 
construction process mostly depended on taking the appropriate corrective action 
earlier:
The earlier we can discover that we ’re fa c in g  a possible cost increase in 
our project, the more chance w e l l  have to correct it, and  when 
something goes wrong on the construction project, the impact that it will 
have on cost and schedule is exponentially related to how fa s t  you  can 
apply corrective action. That means that every day that goes by without 
resolving the problem leads to increases in the project budget.
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From this explanation of the process of cost control in Libyan construction projects on, 
the proposed framework for project cost control process can be developed as follows:
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Figure 7-2: Framework of the cost control process for Libyan construction projects in practice
The general process o f  cost control in the construction industry 
j Prevalent process o f  cost control in the Libyan construction projects in practice  
i The weakest parts o f  the process o f  cost control in the Libyan construction projects in practice
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7.4.3.5 Tools and techniques used to guarantee that projects do not exceed cost
❖ The interview finding define the tools and techniques, such as previous experience 
and the Earned Value system, that guarantee that projects do not overrun their 
budgets. Various interviewees expanded on this:
For the cost, we used historical data and previous experience, i f  the 
construction project has the same activities. These projects can also have 
some engineers with backgrounds in cost accounting fo r  building 
projects working on them.
We always use Earned Value Analysis on construction. I t isn ’t called  
Earned Value Analysis, but has another name. I t ’s  called Overall Profit 
and Loss Account, and it measures what w e ’ve done. For an Earned  
Value Analysis, the Project M anager tracks the p ro je c t’s  cost 
performance against the baseline budget.
Usually, so as to control and monitor the project budget, the project 
manager set up a cost control system to monitor cost perform ance so as 
to detect variations such as Project Cost-Value Reconciliation.
Normally we use the overall p ro fit and loss account to estimate actual 
progress and to establish a basis fo r  the time required to deliver the 
project.
I t ’s  no great secret that project cost control is the tool a project manager 
uses to get the project back on track and to keep its finances in check.
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7.4.4 The skills and abilities available in Libyan organisations to address risk 
factors
❖The results show that there is a substantial agreement among participants that skills 
shortage preventing an ideal exercise of project control is a major obstacle they 
face:
We certainly need skilled labour and training courses to improve their 
capability. M anagement must not ju s t  have technical skills but p lay  
critical roles in order to make decisions. Believe me, having skills is very 
important to drive the project fo rw ard  or maybe cause an obstacle to 
management.
I t ’s fa ir ly  clear to me that in the case o f  risk management processes we 
really suffer from  the lack o f  any in-house expertise, and that means we 
start something new each time. We shou ldn’t have to reinvent the wheel 
each time.
In my experience I ’ve fo u n d  that we d o n ’t expect the (senior) 
management to have good skills in terms o f  risk management, and we 
could overlook that, but not i f  we d o n ’t have skilled team members doing  
the work, because that means that there is no process o f  management at 
all.
A review of previously published studies of project control reveals that shortages of 
skilled labour are ranked very highly in both developing and developed countries, 
including the UAE (Faridi & El-Sayegh, 2006; El-Sayegh, 2008), Saudi Arabia (Assaf 
et al., 1995; Al-Kalil & Al-Ghafly, 1999), the USA (Kangari, 1995), Kuwait (Nabil & 
Saied Kartam, 2001), Indonesia (Kaming et al., 1997) and Turkey.(Arditi et al.,1985).
❖ All participants also agreed on the need for systematic intensive training systems 
to produce a generation of skilled workers for the processes of project control:
As a site manager I  have to say that we need training courses to improve 
awareness o f  risk events. Construction projects are fa c in g  external
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problems, and with such training the management o f  these will become 
easier.
There is a need fo r  continuous work-training programm es fo r  industry 
personnel, so that they can update their knowledge and become fam iliar  
with project management skills.
Efforts to fo rce  change without individual training and giving the right 
support w ill not get the organisation any fu rther in its efforts to improve 
quality
The systematic nature o f  training is what we're missing.
Ogunlana et al. (1996) likewise state that clients, contractors, suppliers, 
designers/consultants, financial backers, manufacturers, educational institutions and 
government should all cooperate to provide the necessary support for efficient 
management, and continuous work training programmes for personnel in the industry to 
update their knowledge and familiarize them with project management techniques and 
processes
7.4.5 Responsibility for project control processes
❖ The interviews revealed that participants disagreed somewhat on the responsibility 
for control processes. Few participants thought that all parties involved in a 
construction project are responsible for the control of the building process. The 
majority view was that the project team must share the responsibility for control, 
but some saw it as the project manager’s resposibility. One stated:
As a project team we must share the responsibilities o f  managing the 
project work. I  mean that both the praise fo r  the success o fp ro jec t work  
and blame fo r  its fa ilure  should be equally shared by all pro ject team, 
and that means that we should never hear o f  one o f  project team taking  
individual credit fo r  the success o f  the project, and on the other hand no
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project member blaming another fo r  project failure, because they all 
shared equally in both. But that does not prevent or interfere with... in 
specific risk situations, we need — or I  would say we have to delegate — 
responsibility to project professionals such the Project Director, the Site 
M anager and Project Planner.
Another participant was more cautious:
In my experience o f  the construction project field , the situation was 
sometimes complex and we always requested a certain profile o f  
experiences and skills in our team members, but often we couldn 7 meet 
them. M any people think that managing the work o f  the pro ject is the jo b  
o f  the project manager, and also that managing the members o f  the 
project team is not the jo b  o f  the project manager. That probably makes 
the situation more complicated. I  think the process o f  risk management 
in the construction industry should be the pro ject risk m anager’s  
responsibility.
And another’s view differed yet again:
There’s me, the Site M anager and the Quantity Surveyor responsible fo r  
project management, but again we can 7 say that we manage risk. I  think  
that senior management should have an approach to managing risk in 
construction projects, and\ the com pany’s project team members should  
ju s t fo llow  it.
❖ However, some interviewees maintained that failure to meet the project’s 
objectives lies with the overlapping of responsibilities:
In fact, the responsibility fo r  implementing the project control process in 
Libyan construction projects overlaps between dll participants in the 
project, from  the designer and planner at management level to the 
project manager, the procurement, and the construction site manager
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and his s ta ff  at f ie ld  level. As a result, they all fa ce  a big challenge in 
developing strategies to control projects.
1A .6  Absence of risk managers
❖ Another matter emerging from the interviews is that the absence of risk managers 
constitutes a weak point in the control process, one that leads to defects in 
monitoring cost and time. Griffin (2010) elaborates on this: the construction 
manager must go through each risk event and determine the probability of its 
occurrence and its impact on the project. If the risk event has both a high 
probability and high potential impact on cost or time, the construction manager 
should make the effort to analyze the relevant factors and attempt to arrive at some 
informed estimates. Some participants agreed:
I  have fo u n d  in over 22 years o f  practising project management that the 
project manager has to provide the project team with a road map on how  
to get the project done. H e should sets out how the pro ject is to be 
managed through the phases o f  its life cycle. We d o n ’t really have risk  
managers in the construction f ie ld  in this country. W e’ve had to try and  
f i l l  these positions using project managers. Because, at the beginning o f  
a project, project managers view risk as something they deal with by  
constructing some type o f  risk management p lan and then fil in g  it away 
so they can get on with the real work o f  the project.
I t ’s fa ir ly  clear that we d o n ’t have competent risk managers in the 
construction field , and that leads to overlapping responsibilities
It is therefore noteworthy that the introduction of risk managers in the LCI has become 
an urgent requirement for project management analysis.
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7.4.7 Identification of barriers encountered in the process of cost and time 
control
Interviewees saw the operations conducted by the LCI as apparently hampered by many 
obstacles. The major factors affecting cost and time control have already been identified 
in the previous chapter’s quantitative study; the interviewees confirmed these as major 
inhibitory factors. They also discussed other barriers, which can be classified thus:
(5) contractor-related
(6) consultant-related
(7) client-related
(8) external party-related
Contractor- related
Like the results of the quantitative study, the interviews reveal the contractor to be the 
party responsible for most of the factors leading to delays and cost overruns. The main 
causes of these overruns were identified as:
• Lack of commitment and interest
Interviewees stated that a lack of commitment and interest in their companies led to 
excuses for consistent failures to complete required tasks on time. The participants 
pointed out that the ability of team members to keep to schedules was very important, 
and that project team members must be proactive in the performance of their 
responsibilities and duties without the project manager having to constantly remind 
them about schedules and deliverables. One professional said that:
Commitment and lack o f  interest are the biggest challenges we fa c e  in 
this company. Don  7 misunderstand me: the employees do their jobs, but 
sometimes they d o n ’t take into account the time th a t’s necessary to 
complete particular activities. That might result in a divergence between 
boards and department heads.
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• The lack of specialist staff in Libyan organisations
The problem of skills shortages was reiterated. Almost all participants revealed that they 
had no staff trained in improving awareness of risk events working in project 
management. They pointed out the need for continuous work-training programmes for 
industry personnel so that they could update their knowledge and familiarize themselves 
with project management skills. Most of the sentiments expressed were similar to the 
following comment:
I t ’s fa ir ly  clear to me that we haven 7 got trained s ta ff  working in risk  
management, which means that there are no official processes to manage 
the financia l ones.
• The inability of contractors to supply onsite materials and storage
Delays in payments or handling materials were another barrier faced in the process of 
project control. Many participants saw delays in supplies as affecting the project’s 
timing. The contractor therefore has to insure permanent and temporary work and all 
equipment and materials brought to the site for their full replacement value against all 
loss or damage, fire, robbery and natural disasters. As one participant saw it:
F or example, we fa ce d  this problem  o f  poor material supply during my 
period  as engineer. The project included the supply, installation and  
execution o f  all mechanical and electrical works and the building o f  the 
break-pressure reservoir. M ost o f  the materials fo r  this pro ject were 
imported from  overseas, and that was one o f  major barriers that led  to 
delay on the work on the site, and increased the cost.
Workers were rendered idle by this inability of contractors to supply onsite materials 
and provide storage at project sites, a situation exacerbated by the interdependence of 
the activities involved in construction projects. Iran Zakeri et al. (1996), Lim & Alum 
(1995) and Abdul Kadir (2005) point to this constellation of factors as causes of delays.
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Consultant- related
• • Complexity of administrative procedures
The analysis shows that the job culture in Libyan public departments is mostly driven 
by regulations and restrictive procedures. Moreover, most Libyan SMEs have no cost 
and time control procedures. It is only the project manager who monitors the work. A 
participant pointed out that the executives are totally unaware of either the process or 
the strategy of risk management. It is not so much this that is the obstacle; rather, it is 
their mistaken conviction that they do in fact know about this subject. Often they make 
suggestions and issue directives that unfortunately change established procedures and 
that are for the most part simply wrong. One participant expressed his frustration:
The set o f  administrative procedures used throughout the pro ject is one 
o f  the barriers we face. F or example, i f  one o f  our project team wants to 
handle the flo w  o f  project data between different departments, he w ill 
certainly f in d  that difficult to do due to complex company procedures, 
and that lead to timewasting.
• Improper planning
This is another of the many obstacles identified by the participants, who pointed out that 
they often do not even have a clear idea of what they are trying to accomplish, so the 
lack of clear priorities renders them much more vulnerable to unexpected events and 
interruptions. As a result, they often fail, fall behind schedule or miss deadlines:
I t ’s simply that we don 7 have a proper plan. I ’m not exaggerating when 
I  say that some o f  the companies I  worked fo r  d o n ’t p lan  at all because 
some think it is too constricting and some think they understand how  to 
plan but they really don 7. M any honestly believe that they don 7 have 
enough time to plan, or that they don 7 need to plan, or that p lanning  
doesn 7 work fo r  them; th a t’s why we have difficulty in understanding  
w ha t’s necessary to fin ish  a project successfully and how to prioritise  
our time properly.
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I  would have to say the difficulty o f  pu tting  risk p lans into action and  
ensuring that the pro ject p lans are still valid are the greatest challenges 
we fa ce  during the process o fpro ject management.
• Lack of standardisation
Another barrier revealed by the interviews is the lack of a uniform set of procedures or 
actions by which to practice risk management, and a lack of meaningful documentation 
to support these processes. Some participants stated that the difficulty of putting risk 
plans into action and ensuring that the project plans are still valid are the greatest 
challenges they face during the process of project control.
• Inability to use project control tools
Some participants pointed out that projects are usually planned using a variety of 
software tools, and that it would therefore be desirable for construction project team 
members to have some familiarity with these tools and thus be able to leverage the 
technology to implement their project responsibilities. Such familiarity is unfortunately 
not often in evidence.
• Difficulties obtaining reliable estimates
Most of participants stated that they faced difficulties obtaining reliable percentages of 
work completed and estimated time to completion:
For example, most o f  the project team in our organisation pray  f iv e  times 
a day, and then there are Friday prayers and the Ramadan fa stin g  month 
-  so all o f  these factors affecting the working hours should be taken into 
account to avoid any negative effects on work times.
I  would have to say that the consequences o f  unrealistic estimation, such  
as the inability to deliver at the specified performance, in time and to 
cost, are much worse fo r  sm all companies. A ll these factors lead to a
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fa ilure  o f  our com pany’s pricing strategy, since that strategy w ill have 
been based on weak foundations.
Client- related causes
• Centralized regulatory framework
This is an important aspect of public construction projects in Libya; they may actually 
play a positive role in implementing policies and ensuring the outcomes that would 
satisfy policy goals. But on the other hand, one might argue that the shortcomings in 
satisfying public project goals at the construction level are rooted in this centralized 
governance and a sometimes despotic approach that may lead to time and cost overruns. 
This was certainly the view of one participant:
In the Libyan east we often do not take the jo b s  directly. Jobs are 
distributed to contractors fro m  Misrata, Sirte and Tripoli, and we in the 
east take sub con tac to r  contracts. In other words, things a ren ’t perfect.
• Failure to allocate funding resources
Another difficulty encountered during construction is the owner’s failure to allocate 
funding resources to contractors for the job, which makes it difficult for contractors to 
manage projects and finish them on time and within cost. Frimpong et al. (2004) 
conclude that monthly payment difficulties are seen by contractors and consultants as 
being the most important delay and cost factor, a view echoed by the present 
interviewees:
For example, between 1991 and 2003 (which was when Libya was 
embargoed) almost all construction projects associated with the public  
and private sectors suffered delays, which had a great impact on pro ject 
costs and times. The prices o f  construction materials including steel were 
very high and many projects were p u t on hold in anticipation o f  a return 
to old price levels, being the direct cause o f  delays. Contracting parties  
also created disputes between contractors and owners, which fu rth er  
increased projects ’ durations.
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In early 2011, Libya was m ired in political conflict. M atters changed 
with the widespread popular protest against the Qadhafi government. 
Some companies lost hundreds o f  thousands o f  dollars in damaged and  
stolen property and many companies are currently trying to reap the 
financia l benefits o f  keeping a low profile.
The literature review of studies about project control revealed similar results for 
material price fluctuations for other countries including Nigeria (Okpala & Aniekwu, 
1988; Elinwa & Buba, 1993; Mansfield, et al., 1994; Ayodeji & Odeyinka, 2006) and 
Ghana (Frimpong et al., 2003).
In addition to embargo and sudden politically motivated changes in government policies 
on the importation of special materials, another interpretation of the fluctuation of 
material prices in the LCI is the scarcity of some requisite materials such as steel bars 
because of artificial shortages created by ’’unlicensed” Libyan suppliers who sell such 
materials on the black market, forcing some contractors to wait for supplies, in turn 
negatively affecting work completion rates on construction projects.
• Poor communication
Interviewees adduced poor communication between managers and team members as 
leading to marked variations in schedules, resulting in cost and time overruns. Every 
project manager, planner and scheduler must therefore consider this issue:
I  have fo u n d  over 33 years o f  my work in the construction industry that 
the client always seems to expect more than project managers are  
prepared for. Time and again I've  personally witnessed this expectation  
gap manifest itself. I  believe that this is happening as the result o f  a 
fa ilure  to communicate more than anything else. This problem  often 
starts at the beginning o f  the construction project and continues until we 
finish.
2 5 5
This study’s review of previous work on project control reveals similarly grave
concerns in a number of countries such as the Lebanon (Mezher & Tawil, 1998), Hong
Kong (Kumaraswamy & Chan, 1998) Kuwait (Nabil & Saied Kartam, 2000) and 
Thailand (Ogunlana et a l, 1996). John (2000) states that their construction engineering 
experience has caused developed countries to evolve sophisticated methods such as 
advanced planning tools and information communication networks in order to reduce 
delays.
• Level of detail
Delays in approval of detailed designs by clients constitute another barrier faced by 
project teams. This usually happens when the clients change their minds or give 
instructions too slowly or too late when approving designs; delays in approval of work 
carried out cause delays in payment:
In my experience I  can say the level o f  detail is the real issue that affects
project control. Often the drawings presented fo r  the building's uses
d o n ’t have the level o f  detail we really need. Any delay caused by the 
Consultant Engineer in checking, reviewing and approving the design
submissions prior to the construction phase could delay the p ro je c t’s
progress.
External partv-related
• Corruption and favoritism
A few participants saw corruption in Libya as a relatively subtle disease requiring
persistent treatment to eradicate, but unfortunately the prevailing attitude among many
Libyans is that it is a habit rather than a morally or commercially reprehensible practice. 
One participant pointed out that contracts are the result of the tribal system and personal 
relationships, and that the government must apply all measures necessary to combat and 
overcome corruption in the construction sector so as to manage the procurement process 
and create a regulatory environment for the LCI:
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The cultural fa c to r  gives structural pow er to the interests o f  higher-level 
operatives to adjust a project in such a way that it also becomes a source 
o fjo b s  and influential positions fo r  their extended fa m ily  or clan in their 
known geographical boundaries.
Another interviewee stated that influential parties can change the surrounding 
environment in terms of the laws, regulations and even the ethics of the construction 
industry in a way that ultimately affects all aspects of public projects and causes 
favoritism in implementing policies:
We live in a country with a particularistic culture, and instead o f  
working with a clearly defined procedure to handle a certain type o f  
project, we as a project team sometimes f in d  ourselves having to see the 
person behind this role and adjusting our behavior to their personal 
characteristics.
The literature review that corruption was identified as one of the major causes of cost 
overruns in Nigerian construction projects due to “fraudulent practices and kickbacks” 
(Okpala et al., 1988, and Elinwa & Buba, 1993). However, it is noteworthy that cultural 
and ethical differences between Nigeria and Libya would account for a disparity of the 
effect of this factor on work progress: despite this factor being considered as having a 
great impact on Libyan construction projects, it seems that international and local 
companies are more able to deal with this kind of risk in that country than in Nigeria.
• Bureaucracy
Bureaucracy was for the interviewees another barrier faced by project teams during the 
construction process. They pointed out that this factor frustrates employees and leads to 
delays and wasted time. For example, procedures should receive official feedback 
within days, but this actually takes months. This high degree of bureaucracy in Libya 
was and still is a major barrier to the initiation of any cultural change in the procurement 
of public construction projects. Participants also wondered how they could procure 
improvements in this bureaucratic environment. One interviewee expressed his 
frustration:
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Obvious examples o f  centrally controlled bureaucratic organisations in 
Libya can be fo u n d  in public  departments concerned with authorisation 
o f  documents and activities in the construction process. Their procedure  
is long and inefficient. In these organisations it is quite normal to need  
fo rm a l authorisation, by means o f  official documents, to move a desk  
fro m  one room to another. Furthermore, the members o f  these 
organisations have to write down every phone call they make, and before 
they can use a vehicle they need written permission fro m  the director o f  
the organisation. A ll o f  that is time consuming.
The issue of work permits in construction projects is a prolonged procedure because of 
the many government organisations involved, which maximizes the risk of conflicting 
decisions on the execution of work activities. This fact is also recognized by Al-Khalil, 
(1999) as being very important for public utility projects, while El-kmesh (2006) ranks 
“administrative routines” as one of the major factors causing delays and cost overruns, 
and Assaf et al. (2006) rates “excessive bureaucracy” as having the same effects on 
large building construction projects in Saudi Arabia.
• Weather
Some participants stated that weather is one obstacle to cost and time control, and that it 
should be taken into consideration when the contract is drawn up. One Libyan 
professional argued that
M aybe many people think that the weather factors d o n ’t need to be 
considered, because they d o n ’t influence the process o f  construction in a  
country like Libya, where the weather is stable most o f  the year, but in 
fa c t  we do fa ce  weather difficulties such as unforeseen ground conditions 
and storms and heavy and dusty winds.
For example, the weather in the Green M ountain region is very 
important because it is in a mountainous area and therefore changeable,
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whereas in Tripoli and Benghazi the weather is stable, and as a result 
i t ’s o f  no interest to us as regards the delivery o f  materials.
Zaneldin (2006) demonstrates the impact of weather changes on the cost of the 
Millennium Dome project in the UK: the project cost increased from an initial £339 
million to £628 million, primarily due to the impact of the weather and changes of 
design.
• Unexpected events
Cost and time overruns were also seriously exacerbated by this factor, as one participant 
explained:
During the design o f  a road in the country, and despite the intensive 
study o f  the project, it emerged that a wet layer was not taken into 
account. The person who did the study dug a hole two metres deep, but 
in fa c t it had to be three metres. This kind o f  risk w asn ’t identified during  
the planning or takeoff phases, but the Project M anager identified it 
during the course o f  the work. We had to stop work and study the 
problem  quickly to save time. I  started researching another company that 
had fa ced  same problem  — it was the Korean Daewoo construction 
company that built the Sirte line. I  went directly to the Korean  
com pany’s site in order to f in d  a solution to this problem, which was 
using rocks o f  various sizes. But that cost us time and money.
For example, no one anticipated what happened in Libya. In early 2011, 
Libya was m ired in political conflict. M atters changed with the 
widespread popular pro test against the Qadhafi government. Some  
companies lost hundreds o f  thousands o f  dollars in damaged and stolen  
property and many companies are currently trying to reap the financia l 
benefits o f  keeping a low profile.
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7.4.8 Participants’ views of the specifications required for the project control
. framework
• Optimum comprehensiveness
Most participants emphasized that the framework must include all the elements of the 
activities required in the construction processes, as well as the tools and techniques used 
to control the projects, even though each organisation should be able to reorganise the 
framework to meet the requirements of its individual strategies. There was a consensus 
among the participants for the necessity to define the groups of activities that should be 
achieved, while the methods and procedures used to execute those tasks will help 
companies better understand the major risks associated with this kind of project, and 
consequently plan and implement effective risk alleviation measures to eliminate those 
risks before they happen:
First there must be a good understanding o f  those pro ject activities that 
are needed to control projects. For example, how long each work activity 
should take to finish, and how much each element o f  the pro ject should  
cost. The important po in t is who is responsible fo r  each phase or 
activity.
• Logical sequence of project phases
The participants were also unanimous in their opinion that the framework is a 
straightforward summary of the complete management process for projects. Therefore, 
it should be uncomplicated and simple to follow, in order to enable employees to 
understand the processes they should use to manage their projects. All participants 
emphasized that the framework should be characterised by the logical sequence of 
project phases to be applied flexibly:
Careful consideration must be given to the sequence o f  operations to see  
i f  it sem es all the com pany’s objectives. Also, it must take into account 
the type o f  project that we want to carry out, because the type o f  project 
greatly affects the sequence o f  operations. Some projects are interested  
in the planning and design phases and others in the construction itself.
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For example, in the construction o f  roads the design phase is not the 
important but the methods o f  application are very important.
A ll stages should depend on each other until the project is completed.
• Continuous monitoring
Participants emphasized that monitoring the project cannot be ignored at any stage of 
the project, and affirmed that this process must continue throughout the life of the 
construction project:
I t must clarify the processes o f  project management depending on each — 
meaning, fo r  example, monitoring the project cannot be ignored at any 
stage, even fo r  example in the planning stage.
7.5 Summary
The semi-structured interviews helped this study to validate Questionnaire I and to 
investigate how the costs and times of construction projects are controlled so as to 
discover the reasons and related issues that affect the practical process of cost and time 
control in Libyan construction projects. The results presented in this chapter are relevant 
to the LCI, as they contribute to future measures that will help mitigate the causes of 
cost and time overruns in the LCI.
The participants explained the reasons for the importance of project cost and time 
controls from their perspective. These reasons included stopping the habit of 
reinventing the wheel, providing information on the current status of the project, 
effective project management, the maintenance of a good reputation, and client 
satisfaction.
In addition to the identification of factors causing time overruns in Libyan projects in 
the quantitative study, the analysis of the interviews detected some other barriers 
encountered the process of cost and time control. These are categorised as contractor-
related, consultant-related, client-related and external party-related causes. Participants’ 
also presented their views on the specifications required in the project control 
framework: comprehensiveness, the logical sequence of project phases, and continuity 
of monitoring through to project delivery.
The outcomes from Survey Questionnaire I and the semi-structured interviews will be 
used to develop the initial proposed framework to minimize cost and time overruns in 
Libyan construction projects that will be discussed in the following chapter.
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Chapter 8 Development and 
Evaluation of the Project Cost 
and Time Control Framework
8.1 Introduction
This chapter reviews the development of the proposed framework for the control of cost 
and time in Libyan construction projects. The framework outlines a methodology by 
which practitioners (contractors, consultants, clients and external parties) directly 
involved in Libyan construction projects can minimize cost and time overruns. The 
methodology is based on a synthesis of the findings and results of the research, which 
has involved a comprehensive literature review, a quantitative study and a qualitative 
study in chapters 2, 3, 4, 5, 6 and 7.
As mentioned in Chapter 5, the design of the initial proposed project control framework 
was based, on documentary analysis of previous studies and monographs. This chapter 
presents the stages of the development of the proposed framework. Firstly, it compares 
the theoretical framework with the current practice of contractors, consultants and 
clients in Libyan construction projects. Finally, it brings together the best practices as 
revealed in the literature review and the findings of the quantitative and qualitative 
studies. Because a variety of factors determines what cost and time overruns occur in 
construction projects, it is anticipated that the use of the project control framework 
presented in this study will make the various remedial activities in the control o f time 
and cost in the construction industry considered in this work effective, and would 
contribute to minimizing those overruns, thereby improving client satisfaction. In 
addition, this chapter validates the mitigating measures incorporated in the framework, 
and evaluates it in terms of the completeness of the factors responsible for project 
control.
8.2 The stages of the development of the project control 
framework
As mentioned in Chapter 7, building companies in Libya generally utilize past 
experience as a basis for managing the process of construction projects so as to 
minimize problems during execution. In fact, in the LCI many companies have 
managed their projects according to the same processes that produced the previous 
Libyan government. However, some of these processes are not always executed
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effectively or efficiently. The framework for project control design initially proposed in 
the present work is based on previous studies; other practices regarding project cost and 
time control are derived from the findings in the literature, as shown in Fig.5.5. The 
attempts that have been conducted for the developments of the framework are presented 
in the following subsections.
8.2.1 A comparison between the initial proposed framework and current practice 
of project control by Libyan construction companies
In addition to the findings of the literature review, the results of semi-structured 
interviews as supported by those of Survey Questionnaire I would also contribute to the 
development of the initial proposed framework. Survey Questionnaire I was conducted 
to identify the major risk factors causing time and cost overruns in Libyan projects. 
Semi-structured interviews with professionals of Libyan organizations as a qualitative 
research method were also used to investigate how costs and times of construction 
projects are controlled in practice, and to investigate the issues that affect how that 
control is exercised.
The first attempt at developing a cost and time control framework for the LCI is based 
on comparing current practice to the initial proposed framework in order to discover the 
differences between the two.
The analysis of the interviews shows that the perceptions of professionals in Libyan 
construction projects regarding the processes of project control are generally similar to 
the processes involved in the initial proposed framework. However, several processes 
are not carried out effectively in practice. Figs 7.1 and 7.2 show those activities that are 
not implemented in a very comprehensive manner in construction projects in Libya. The 
importance of project control was nonetheless reiterated by almost all participants, 
because project execution is inherently risky and the lack of an appropriate approach to 
controlling these risks results in undesirable effects on a project’s execution.
The analysis of the interviews shows that time control in Libyan construction projects 
often suffers from a lack of both progress tracking and proper delay analysis systems,
which causes the projects to fail, or at least to run over-time. In addition, those 
corrective actions that are taken are mostly reactions to rather than anticipations of risk 
events that occur.
The interview analysis also shows that the process of cost control in practice lacks 
quantitative estimation methods and effective monitoring systems. Cost control is based 
largely on the reporting mechanism: after the completion of the planning phase, the 
quantity surveyor immediately begins to prepare a report on the project’s cost. The 
analysis showed that there is no a systematic way to take preventive actions when they 
are required. The process of cost and time control in practice is illustrated in Table 8.1
8.2.2 Integration of the process of cost and time control
The author has studied how construction projects in Libya are controlled. In this chapter 
the initial proposed framework will be developed in order to help improve the work 
done in this field by trying to fill the gaps and highlight the weaknesses peculiar to 
Libya. The development of the initial proposed project control framework began by 
analysing interviews with project professionals. The framework is designed according 
to these analyses and observations, as compared to the initial proposed framework. It 
begins by considering construction professionals’ perspectives on current cost and time 
control practices as described in the preceding chapter, then proceeds to integrate the 
process of cost and time control by amalgamating the practical processes of control, in 
order to design an alternative solution regarding remedial activities in the form of a 
unifying cost and time control framework which is then reviewed and refined through 
an iterative process summarized in the following sections and depicted graphically in 
Figs 8.1 and 8.2 (see pages 271 & 273). The integration of process of cost and time 
control is shown in Table 8.1
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8.2.3 An initial improvement of the proposed framework for project control
Based on the literature review and the results of Survey Questionnaire I and the semi­
structured interviews, the initial proposed framework must be developed to 
commensurate with the situation of the construction sector in Libya in order to control a 
project throughout its life cycle, from planning, through execution until delivery, in 
order to minimize cost and time overruns.
The analysis of Survey Questionnaire I (Chapter 6) presents the major factors causing 
time and cost overruns in Libyan construction projects as they are perceived by all the 
parties involved in the Libyan construction industry. Furthermore, the analysis reveals a 
consensus between contractors, clients and consultants regarding the importance of 
certain factors affecting overruns. However, the analysis also demonstrates some 
perceptual differences, which can be explained by the fact that the work varies in nature 
between parties, who all see themselves as exerting their utmost efforts to avoid time 
and cost overruns. Moreover, the results of the semi-structured interviews reinforce 
those of Survey Questionnaire I. They investigate how the costs and times of 
construction projects are actually controlled, thereby disclosing the issues affecting the 
practice of cost and time control in Libyan construction projects.
Most participants involved in interviews emphasized the importance of the application 
of a project control framework, even though each organization found it desirable to 
reorganize the framework to meet its strategic demands. The analysis indicates that risk 
control should has three aspects: constant surveillance of the trigger events associated 
with each risk register; regular review of risks in order to identify new ones and re­
evaluate the items identified on risk register; and periodic review of contingency plans, 
schedule reserves and budgets so as to determine if changes are needed. It can therefore 
be concluded that the project control framework should provide plans for time and cost 
that allow portions of the project work to be organized, sequenced and controlled so that 
the whole project can be completed in an efficient and organized manner.
The initial proposed framework for minimizing cost and time overruns was developed 
first according to the results of the survey questionnaire I and the semi-structured
interviews. Findings from Questionnaire I as discussed in Chapter 6 have been taken 
forward into the development of the proposed framework for effective implementation 
of cost and time control in Libyan construction projects. In addition, data has been 
collected through semi-structured interviews to ascertain construction industry 
professionals’ perceptions of the importance of construction time and cost. Findings 
from semi-structured interviews as discussed in Chapter 7 is used as a reference for the 
development of the proposed framework as an alternative solution for remedial 
activities in order to minimize cost and time overruns. The initial improvement of that 
initial proposed framework is presented in Fig.8.1.
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8.2.4 Final developed framework for project cost and time control
Project control requires a comprehensive understanding of the project’s activities: how 
long each activity should take to complete, how much each element should cost, who is 
responsible for each and how they interrelate. The proposed project control framework 
is essentially a set of processes that work together to reach the project’s objectives. The 
process of project control interacts with other parts of the project control process. 
Planning, monitoring, evaluating, taking corrective action and re-planning are all 
included in the control cycle of the proposed framework as shown in Fig.5.5. The initial 
improvement of the proposed framework constitutes a suitable approach to providing an 
overview of existing practices in Libyan construction procedures, especially in terms of 
cost and time overruns and problems based on frameworks for project control as 
described above, because it presents all the steps involved in project control and 
describes the methodology by which performance procedures and processes in general 
are carried out in the LCI.
The study was carried out in order to identify each participant’s approach to execution 
and to determine their perspectives on the project control phases so as to control its 
processes by using the initial developed framework. The development stages of the 
proposed project control framework are discussed in Section. 8.3. The final developed 
proposed framework for project control is shown in Fig.8.2
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Figure 8-2: Final developed framework for project cost and time control
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8.3 Discussion of the development stages of the proposed project
cost and time control framework
The project control framework shown in Fig.8.2 is the document that guides 
construction projects and is used to determine whether or not they are managed 
successfully. The framework suggests that the process of project control starts with the 
planning phase, which is composed of a number of items including construction 
schedules, communication plan, human resources, purchasing, contract administration 
and project baselines in addition to cost estimates as well as the time needed to 
complete the work. However, there are local peculiarities and conditions that must be 
contextualised for Libya. The majority of Libyan construction project practitioners build 
up their programmes from individual activities and then compare actual with planned 
performance, but some reverse this process, starting with overall cost and time and then 
breaking these down into individual activities. The techniques generally used in practice 
include bar charts and the Critical Path Method.
The project control framework moves from the planning to the construction or 
execution stage, in which the plan is implemented. Particular attention is paid to control 
cost and time during the execution phase due to the complexity and risky processes 
involved. Because execution relies heavily on the project plan, it is important to ensure 
that the planned activities are carried out efficiently and effectively. The process of 
execution consists of the monitoring, evaluating and corrective action phases. The 
execution process is not a one-time fix, but rather a continuous cycle of goal-setting, 
evaluation, correction, improvement and re-evaluation. It is worth mentioning that the 
project control framework referenced to that during the execution phase, the project 
plan must be revised and updated as necessary.
In fact, there is a lack of databases that can be used in Libyan construction to estimate 
such factors as the resources required to complete a particular activity. This in turn leads 
to difficulties in reliably estimating the project’s time and cost and the requisite 
resources. The project control framework corrects this deficiency by stipulating that the 
project plans should be updated frequently, to keep an update historical database of 
construction project, including the programme, cost estimate, prices o f materials,
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equipment, and unit price for work packages. Moreover, the project control framework 
stipulates that the responsibilities inherent in the project’s initial activities should be 
integrated, and those required preparing and directing the construction process, project 
design and completion during the planning phase should be identified.
The project plan is then put into effect in the construction / execution phase in order to 
complete the project within the specified time and budget. The process of execution 
begins with the monitoring phase. However, the process of monitoring in practice 
suffers from many weaknesses due to the absence of a tracking mechanism for the 
progress of construction projects and a lack of effective monitoring and control systems 
as specified in the project handbook. Although the process of project control in 
construction projects is largely based on the reporting mechanism, the prevailing 
situation in Libya is that the quantity surveyor assumes full responsibility for the 
project’s cost. Meanwhile, the site manager monitors the project programme from time 
to time, and there is an internal meeting where the project team members and quantity 
surveyors mark up the programme and show exactly where they are. Since monitoring 
constitutes a key method of keeping risks within an acceptable level, the developed 
framework seeks to remedy this flaw by identifying the parties’ responsibilities in this 
phase in order to assign project objectives and to document and provide ongoing and 
consistent evaluation of risk factors and resolution strategies.
After monitioring comes reporting. In practice it was revealed that the process of cost 
control is largely based on the reporting mechanism: after the planning phase, the 
quantity surveyor immediately starts to prepare a report on the project cost. The size of 
the company plays a role in the mechanism involved in the control process. In big 
projects, reports reviewing progress and providing basic information on the project are 
regularly prepared as mentioned previously, whereas in small and medium firms it is 
only the project manager and project management team that monitor the work. In order 
to remedy this weakness in the reporting phase, and to inform the project team and 
executive management and stakeholders about progress and the activities required to 
complete the project, the developed framework proposes a more systematic approach 
through the identification of the parties’ responsibilities regarding a number of issues 
such as detailing activities, accomplishments, milestones and problems. This system
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will help indicate such things as the destination of reports, the reporting templates and 
the reporting cycle, and will ensure that reports will be thoroughly organized and 
systematic.
The next step in the project control framework is the analysis phase. Although this 
phase has become an integral part of projects, the present study shows in practice it 
amounts to no more than a description of the project’s status in terms of progress 
against the plan. It often relies on the project team’s assessment of progress, and 
consequently the project’s current status will be ambiguous. In addition, existing 
analysis techniques cannot integrate the influence of each delay factor with a 
quantification of the delay’s impact on a construction project. The developed framework 
therefore demands the use and application of techniques with which to analyse and 
quantify in advance the impact of risk factors associated with construction projects. 
That will assist construction managers to take measures to reduce the impact of risk 
factors in projects before they occur. The framework also stipulates the use of an 
analysis system by which to examine the threats posed by potential delays, thereby 
helping decision-makers in public departments take proactive measures to combat them.
The framework then moves to the action phase. The interview findings reveal no 
systematic way of integrating the results of the analysis step in Libyan construction 
projects; what actually happens is that discussion meetings are held as the best way of 
tracking work progress.
The interview analyses also show that the framework specifies dedicated feedback 
actions. However, this step is often not applied in many project cost and time control 
frameworks; it is also found to be wanting in prevailing Libyan project control practice. 
The author suggests that communicating the analysis of the project’s status to 
stakeholders and project teams is very important in order to enable corrective actions. If 
this is not done, the effort put into planning, monitoring, reporting and analysis of the 
project data will be wasted.
The study reveals that, as a result of the lack of a proper analysis system to identify the 
causes and effects of risk factors, project managers cannot take corrective action to
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eliminate cost overruns and delays. In addition it is also apparent that there is no 
systematic way to take preventive actions when required. The development of the 
project control framework states that the possibility of preventing problems in the 
construction process is based mostly on taking corrective action as early as possible. 
The framework also requires that such actions should be systematic and should carefully 
consider the responsibilities of the parties involved, because some actions may be 
counterproductive and can cause delays or cost overruns.
The proposed framework therefore notably indicates that project plans should be 
reviewed frequently, even if there are no changes, to ensure that the project work 
progresses as planned. This step has been tagged to the planning phase, as shown in 
Fig.5.5. Revised and updated project plans are important to mitigate the effect of 
inevitable in work activities. The establishment of a programme reflecting the planning 
process in relation to real time forms the core element of planning. The evolving 
planning documents also might include increasing levels of detail about the procedures 
to be used when executing the project. The project plans should therefore be updated 
frequently, even if there are no changes in scope.
Rad and Anantatmula (2005) stress that changes in project plans might also become 
necessary because of expanded or modified client requirements, environmental changes 
and changes in design philosophy. In view of this, the framework demands revision of 
the plan by breaking baseline scheduled work activities down into tasks in order to 
describe the sequence of events more precisely. Other proposals include modifying the 
durations of planned activities and adjusting the plan to absorb these, as well as 
additional manpower or man-hours to compensate for any delays. The revised proposal 
stipulates that all parties involved in the construction project must participate in any 
changes in order to ensure successful completion of the project.
8.3.1 Inclusion of feedback from stakeholders on the project control framework
The conception of “feedback" refers to the measures taken to make correction either to 
the project plan or to the activity; and performance should continuously evaluated. 
Frequent feedback from project teams, clients, suppliers and management, all of which
can offer lessons, is important in the project control process because it helps reveal the 
complete solution, and thereby the success of the project. The construction project is 
complete at this phase; the process of organizational control will start somewhere else 
but with more knowledge and experience and with more lessons having been learned. 
The project control framework therefore crucially involves soliciting comments from 
people who will use it, which will help identify project successes and failures.
In this approach, not only project managers, but also all project management staff is 
involved in monitoring and evaluation phases. Staffs workings at field level have a 
particularly important role to play in providing their observations regarding the 
activities being implemented and their suggestions of how to improve them. Lessons 
that are developed by management staff can help project managers make better 
decisions about how to adjust the construction work strategy and budget.
8.3.2 Inclusion of the major factors causing delay and cost overruns in the 
project control framework
The literature review of project control shows that the control process aims to manage 
the potential risks by identifying, analysing and addressing them in order to help reduce 
the likelihood of risks being actualized, and mitigate the negative impact when they are. 
According to Eskesen et al. (2004) the use of risk management from the early stages of 
a project, where major decisions such as choice of alignment and selection of 
construction methods can be influenced, is essential. As stated by Hillson (2004), the 
proper management of risks requires that they be identified and allocated in a well- 
defined manner. In view of this, the proposed framework requires inclusion of the major 
factors causing delay and cost overruns.
Every project is unique in that it is not a routine process but a set of actions taken by the 
project manager in an effort to reduce the level of potential risk in LCI organizations. 
Since cost and time overruns are also a major problem in the LCI, the framework 
incorporates a phase called ‘Minimized cost and time overruns in construction projects’; 
this phase first identifies the major factors and then classifies and analyses them before 
determining a response.
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The study identifies 63 factors involved in delay and cost overruns; these factors are 
further classified into eight categories and a number of sub-categories according to their 
origin. The respondents were asked to identify each factor’s degree of influence using a 
five-point scale, while the party responsible for each factor has been identified and its 
frequency and percentage determined. This phase uses the major factors from Survey 
Questionnaire I after determining the party responsible for each factor.
From the viewpoint of Carbone and Tippett (2004) the identification and mitigation of 
project risks are crucial steps in managing successful projects. Therefore, it should be 
mentioned that all relevant measures found in the literature review and from the results 
of Questionnaire I and the interviews were considered in order to produce the best 
means of mitigation for each category. If such measures prove ineffective, however, 
they should be revised by the parties concerned in order to ensure that an effective 
solution is achieved and cost and time overruns thereby minimized.
8.3.3 Inclusion of a list of core responsibilities in the project control framework
Baguley (2008) stresses that control is part of project management and can be defined as 
an implicit part of managing. It is applied to all sorts of things, people, costs, schedules, 
deliveries, etc. Thompson and Perry (1992) stated that the success or failure of a 
construction project depends on how the parties deal with all the factors related to it. 
This can only be achieved if contracting parties comprehend their risk responsibilities, 
risk event conditions, and risk handling capabilities.
To control the risk efficiently and effectively, the participants of construction process 
must understand risk event conditions, risk responsibilities, and project control 
capabilities in construction projects and, as such, it would be helpful to specify roles for 
project participants. The analysis of Questionnaire I and the interviews reveals that the 
processes of project control are common throughout the world, but the failure of Libyan 
construction projects to meet objectives lies in overlapping responsibilities and a lack of 
commitment. The major problem faced by the professionals in the Libyan construction 
industry was in developing a consensus about participants’ responsibilities in the
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construction process. In order for the controlling processes to take place, responsibilities 
of project team must be defined so that job descriptions can be developed, not just for 
doing the work, but also for controlling and managing it.
A review of previously published studies of project control reveals that the need to 
identify responsibilities in construction projects is essential and there are many 
documents that already achieved this to varying extents (Chartered Institute of Building 
1982, Royal Institution of British Architects 1992, 1995, 1997). The current study seeks 
to identify the participants’ responsibilities in a way that is acceptable to all parties.
The framework therefore includes the identification of responsibilities in its evaluation 
phase in order to:
• Recognition and elimination of delays, cost increases and disagreements.
• Predisposition of the gray-area responsibilities which, if  left unassigned, can 
cause disputes.
• Identification of project management requirements and unify these requirements.
• Establishment of lines of communication within project team.
However, Questionnaire III was designed to use participants’ feedback to evaluate the 
framework’s elements; one participant’s criticism of the framework in Questionnaire III 
has led to a reconsideration of this step, as shown in Fig.8.2. He stated that the interests 
of all parties involved in the construction projects processes are well served by each 
being fully aware of its roles and responsibilities. He concluded that group working in a 
country like Libya results in time wastage, to which a failure to define clear 
responsibilities is a major contributory factor. The author therefore argues for the great 
importance of accompanying project control with a list of planned and clearly defined 
responsibilities for all parties at every stage of the project, from the planning or design 
stage through to the completion of construction, in order to facilitate achievement of the 
project’s goals. The responsibilities are presented in Table 8.2.
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8.4 Description of the framework
The proposed framework offers a methodology for minimizing cost and time overruns 
in Libyan construction projects. The framework is designed to be simple and user- 
friendly so as to encourage consistent use of this guidance in the LCI. Every set of core 
processes is represented in a list of the common project control processes and comprised 
an amalgam of proven project control practice worldwide as shown in the proposed 
project control framework that has been designed by the author in order to be employed 
to minimize time and cost overruns in the Libyan construction industry projects. The 
author suggests that the proposed guidance in this study is not intended to be 
prescriptive. However, it provides a project control structure and a selection of proven 
project control tools and techniques that would provide for effective project control. 
Specific activities within the control system approach to risk have been addressed for 
each of the project phases: planning, monitoring, evaluating and making corrections to 
fit with the process of project control in the LCI.
Following the questionnaire and interview analyses, each phase’s core processes have 
been reformulated in accordance with the current situation regarding Libyan project 
control. This framework step is intended to cover project control practice in the LCI 
throughout all lifecycle phases from planning to project completion. It specifically 
addresses cost and time control as shown in Figs 7.1, 7.2, 8.1 and 8.2.
As a result, the framework first suggests that, irrespective of the results of the interview 
analyses, feedback from stakeholders and project teams -  indeed, from all those 
capturing lessons for future projects -  is crucial for helping identify project successes 
and failures. The use of feedback reports from project teams sent to site teams, decision 
makers and senior managers should therefore constitute one of the processes of project 
control; this will motivate site teams and reassure them that the project data is 
transmitted efficiently and quickly and are not left on the desk until obsolescence 
renders them superfluous.
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The developed framework also incorporates a phase called ‘Minimized cost and time 
overruns’, as explained in Section 8.3.2; this phase begins by identifying the major 
factors, then classifies them according to the party responsible for each one, after which 
it analyses and responds to them. Firstly, the major risk factors have been identified to 
raise awareness when dealing with the factors contributing to time and cost overruns. 
Analysis of Survey Questionnaire I results in the identification of the major factors 
causing time and cost overruns as perceived by all the parties involved in Libyan 
construction projects, as illustrated in Chapter 6. It is worth noting that most of these 
factors were also recognised by the interviewees, as discussed in Chapter 7. The latter 
also pointed to other barriers such as ‘corruption’ that were encountered in the process 
of cost and time control. The agreement between questionnaire respondents and 
interviewees proves the importance played by certain factors in delays and cost 
overruns. The next step is to classify these factors according to four groups: consultants, 
clients, contractors and external parties. The classification of these factors is based on 
the party responsible for each factor, and their frequency and percentage are identified 
in the second phase, which is concerned with minimizing cost and time overruns.
The author argues that the development of the project control framework involves not 
only the organization of processes into phases, but also the inclusion of some more 
widely used practices in order to make the framework more realistic and applicable to 
the country that is the subject of this study. It therefore contains guidelines for measures 
to help control cost and time overruns in construction projects.
Hence, a total of ten participants from Libyan construction projects were interviewed, 
their selection having been based on their organizational positions and their experience 
in construction. The total time taken by the interviewees was 617 minutes, the average 
interview lasting 62 minutes. The interviewees had 256 years’ experience between 
them, the average being 26. The interviews began by determining how the costs and 
times of construction projects are controlled in the LCI and proceeded to investigate the 
reasons and related issues affecting this process. This led to discussions regarding the 
practical process of cost and time control. Among other things, the results of the 
interview analyses explored measures that will mitigate cost and time overruns and 
promotes project control.
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The list of mitigation measures has been developed through such techniques as 
transcription, familiarisation with the data and its organization, categorisation of the 
information, indexing and the construction of diagrams to present the interview findings 
in order to illustrate every point implied by the data and to render the resulting concepts 
easily comprehensible. In the end, a total of 48 mitigation measures are proposed for all 
the categories of risk factor based on the literature review’s critical investigation from 
the project success factors and Survey Questionnaires I and interviews, taking into 
consideration the need to develop the final list o f risk response measures for the factors 
causing delays and cost overruns. Participants were asked to rate the effectiveness of 
these measures in the Questionnaire II, and their views are incorporated into the project 
control framework as shown in Fig.8.2.
According to Thompson and Perry (1992), the success or failure of any construction 
project depends on how the parties deal with all the factors related to it. In view of this, 
the following step is intended to provide the relevant parties with processes by which 
they can take appropriate corrective action to minimize the effects of the risk factors; it 
also proposes a guideline comprising a set of all parties’ responsibilities that is intended 
to minimize and control cost and time overruns in Libyan construction projects. These 
responsibilities were derived from the relevant literature reviews and recommendations 
made by the participants during the interviews, and are incorporated into the final 
project control framework as shown in Fig.8.2.
The control framework will supply the lack of a published set of processes for project 
control relevant to Libyan construction projects by proposing mitigation measures and 
identifying the responsibilities of all parties involved in construction projects, in order 
to minimize cost and time overruns.
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8.5 Validation of mitigation measures and evaluation of the
framework
The framework is developed as a guide for project control in the Libyan construction 
sector; with the view to increasing the potential for a project’s success. This section 
aims to present the evaluation process of the framework. Badri et al. (1997) state that 
the evaluation process aims to reconcile the framework and its related activities with 
end users' problem resolution mechanisms and intentions. Therefore, the initial phase of 
the evaluation process was conducted to evaluate a part of the framework through the 
validation of the proposed mitigation measures. The second step of the evaluation 
process was designed to use experts’ feedback to evaluate the entire framework’s 
elements.
8.5.1 Objectives of evaluation processes
The objectives of evaluation processes include:
• To obtain Libyan experts’ evaluation of the framework in order to ensure the 
efficiency and effectiveness of work activities of construction projects
• To assess the adequacy and applicability and capability of the project control 
framework proposals in addressing the problem of cost and time overruns in the 
LCI
• To examine the understanding of Libyan construction industry experts of the 
components of the project control framework
• To explore the perception of Libyan professionals (contractors, consultants and 
owners) regarding the relevance of the framework to development in the LCI
• To identify areas for required modifications to make framework more practical 
and efficient in addressing the need of development of project control process in 
the LCI
• To assess the possible benefits of the project control framework in the 
enhancement of the development in the LCI sector
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8.5.2 The evaluation processes
The participants in Questionnaire I and the interviews were involved in developing the 
proposed project control framework. The questionnaire respondents first identified the 
major factors that cause cost and time overruns and affects the process of control. The 
interviewees then revealed the extent of the project control process in Libyan 
construction projects, and explored ways in which the processes and activities of 
professionals could be improved in order to positively affect the performance of time 
and cost control.
Case, Andrews, and Werner (1988) provide a definition of evaluation process: “to make 
an explicit judgem ent about the worth o f  all or p a rt o f  a program  by collecting evidence 
to determine i f  acceptable standards have been met”. Hence, the initial phase of the 
evaluation processes of the framework was conducted to evaluate a part of the 
framework through the validation of the proposed mitigation measures. This was 
achieved using the perceptions of experts in Libya construction projects about the 
effectiveness of each mitigation measure. It should be noted that since the process of 
project control at each phase of the framework have been evaluated during the interview 
analyses, it was decided to validate the proposed mitigation measures and determine 
how applicable the final version of the framework was to Libyan construction projects. 
Meanwhile, the author argues that the validation of responsibilities that have been 
identified for all parties involved in the constmction projects would have been too 
onerous for the participants of the validation process and may discourage them from 
completing the questionnaire II. The author therefore was content to list the project 
team’s responsibilities and included it in the framework under the heading ‘Identify 
responsibilities’. The author states that the list is not exhaustive, nor does it supersede 
any other obligations or responsibilities contained in contracts or other relevant 
documents.
The second phase of the evaluation processes was designed to use experts’ feedback to 
evaluate the entire framework’s elements. The following sections will discuss this 
evaluation processes.
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8.5.3 The Evaluation Methods
In order to evaluate research effectively and efficiently, it requires consideration of 
which methods are most appropriate for a specific evaluation context. Methods of 
evaluation tend to fall into two main categories of software system:
• Formative evaluation
• Summative evaluation
According to Best (2012), with formative evaluation, evaluators collect information 
about a programme in order to help bring about improvement. The evaluators draw 
attention to what things went wrong, and how better results can be achieved next time. 
A formative evaluation, also known as process or implementation evaluation is 
performed to examine various aspects of an ongoing program in order to make 
changes/improvements as the program is being implemented. Best states that summative 
evaluation is often used to determine how effective a programme is at achieving its 
objectives. The results of this kind of evaluation might point to changes that should be 
made in a program in order to improve it in subsequent implementations.
Summative and formative evaluation can co-exist, but in many cases it is the need for 
greater accountability that is most important. However, when professional growth is 
included in the evaluation system, evaluation is more effective in meeting the needs of 
employees and the organisation in general.
8.5.4 The Evaluation Approach
In this study, formative evaluation was an integral part of the evaluation methodology, 
throughout the development of the project control framework. The summative 
evaluation approach was used to assess the framework elements. The main aim of the 
summative evaluation was to evaluate the framework in terms of the completeness of 
the factors responsible for project control.
It is worth noting that there is a different perspective on validity when viewed within the
context of qualitative and quantitative research (Then, 1996). Qualitative research
identifies the presence or absence of a given feature in a given problem or situation, as
290
opposed to quantitative research which measures the degree of presence of the feature 
itself. Many researchers argue that combining qualitative and quantitative methods in 
one evaluation effort can offset perceived biases and complement strengths of different 
methods. Multiple methods are appropriate for:
• Allowing greater plurality of viewpoints.
• Generating deeper and broader insights.
The evaluation processes of this study are based on combining quantitative and 
qualitative methods. The researcher first adopted a quantitative approach using 
Questionnaire II to define participants’ responses regarding their perspectives on 
mitigation measures regarding cost and time control, which serve as reference points in 
the development of the proposed framework and consequently of the developed project 
control framework. Another questionnaire, however, is designed for open-ended 
question in Questionnaire III to reveal qualitative information about the project control 
framework to use the feedback of participants of Questionnaire III to re-validate the 
developed framework elements.
8.5.4.1 Parameters for mitigation measures validation
According to Fox et al (2003), validation will not be effective unless it comprises an 
appropriate balance of all necessary expert knowledge. Hence, the author has to choose 
purposeful (non-probability) samples to use for the selection of participants in the 
validation process. A purposeful sample does not rely on random selection of 
participants. It has been chosen to ensure a number of critical characteristics of 
participants are selected. In view of this, the participants of validation process had to:
• Have a good knowledge of the Libyan construction sector;
• Have a good experience in professional practice within the LCI
• Be highly experienced with the construction management process
• Have vast and knowledgeable in the management process of the construction 
projects within the Libyan Construction sector
• Be involved at different levels of construction project
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As a first step towards validation, the non-random (snowball) sampling method was 
employed to derive a sample of (consultants, contractors and clients) since it is the best 
way to locate participants with certain attributes and characteristics (Berg, 2004). This 
type of sampling relies on previously identified qualified members of a group to identify 
other members of the population. As newly identified members name others, the sample 
snowballs. Fellows & Liu (2008) argue that the snowball method is one of the research 
methods that may be used for construction; in this method the researcher may identify a 
very small number of respondents and, after collecting data from each one, requests 
those respondents identify further respondents thereby progressively building a 
sufficient sample. Stakeholders were selected based on their specialized skills and their 
experience. The validity of the questionnaire response data can consequently be 
reasonably inferred.
The proposed mitigation measures were validated by employing the effectiveness 
approach used to measure the performance or achievement of an action or activity. 
Since the validation of the mitigation measures for cost and time overrun factors is 
clouded by risk and uncertainty, the effectiveness approach is utilized for each 
mitigation measure as perceived by a panel of Libyan professionals (effectiveness being 
part of the framework’s evaluation). This effectiveness approach is based on Wang et 
al’s (2004) view that it is one of the important measures by which the implementation of 
mitigation measures can be prioritized.
Five main categories of risk mitigation measure were listed and 40 questionnaires sent 
to the selected project teams; these included government and private clients, contractors 
and consultants. Only 24 questionnaires were completed. Participants were asked to 
rank the effectiveness level of risk mitigation measures, a ranking that will act as a 
guide to project teams using the framework.
For Nguyen (1987), validation is intended to ensure that the system developed is one
that users want and need -  that is, that the domain knowledge is correctly represented
and simulated by that of the system, and is acceptable to users. Hence, the author argues
that evaluation is not a one-time event. Evaluation is a continuous activity that should
be an integral and integrated part of the study process. Well designed, thoughtful and
carefully executed evaluation processes can point the researcher toward areas where
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improvements may be needed. In view of this, responses to the Questionnaire II were 
analysed and the developed framework posted back to certain participants for 
reconsideration.
8.5.4.2 Parameters for project control framework evaluation
It was also deemed imperative to evaluate the developed framework and to use 
participant feedback to improve it. Each of the selected evaluators were provided 
with a copy of the project control framework and requested to provide candid 
comments:
• in terms of its comprehensiveness, completeness, clarity, ease of 
understanding and ease of using
• its applicability in tackling cost and time overruns in Libyan construction 
projects
• on any omissions of the entire framework’s elements that could enhance 
process of project control in the LCI
• or suggestions for modification and improvement to develop the 
framework
The author was careful in the selection of participants to evaluate the final version of the 
framework. In order to ensure that the evaluation process will be sufficiently strong, the 
participants of Questionnaire III had to:
• Have a good knowledge of the Libyan construction sector
• Be professionally qualified in construction management
Be highly experienced and have worked for a long period in the LCI
The mixture of the different categories of the Libyan construction stakeholders in 
validation and evaluation processes ensures an appropriate balance of expert opinions as 
suggested by Fox et al. (2003). He states that validation assessment will not be effective 
unless it comprises an appropriate balance of all necessary expert knowledge.
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Hence the author used a combination of positional and reputational criteria. The author 
began by using positional criteria to identify an initial subset of respondents based on 
their known relevance to the research topic. The author then conducted a chain-referral 
process to select independent respondents according to positional criteria as well as 
reputational criteria whereby these initial respondents are then asked to recommend 
names of organisations that have a good reputation in terms of project management in 
the LCI; these procedures have been done in order to identify independent experts who 
did not get involved in the development of the framework for the purpose of 
participation in the evaluation process of the framework.
In short, using the previous listed criteria as a pedestal, the experts who participated in 
Questionnaire III were purposely selected for evaluation process as follows:
• Some of the participants in the earlier interviews must play a role in the 
evaluation process in order to ensure continuity of the process. They also have 
vast experience in the project management and have a background of the 
research. This step is necessary because the data collected through semi­
structured interviews are used as reference in the development of the initial 
proposed framework.
• Because of the author’s believe that the use of independent participants assures 
that the evaluation will be more “objective”. Therefore independent experts who 
are highly experienced with the project control process and involved at different 
levels of construction projects and neither participated in the surveys or the 
interviews must play a role in the evaluation process in order to increase the 
validity of the framework.
Hence, the 10 experts who had participated in the interviews were contacted explaining 
the aim of evaluation session. Of these ten, only four gave approval to participate in 
evaluation process. The rest of experts were unable to participate in the evaluation 
process due to unforeseen circumstances and internal constraints in their organisations.
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In addition, another four independent experts who had good experience and were 
nominated and put forward for evaluation process by their organisations, which were 
selected on the basis of the amount of contracts they gave and the success of those 
organisations in finishing projects on time and to cost.
The details of the experts who participated in Questionnaire III are given in Table 8.3. 
This table shows each expert’s years of experience and their position. The total 
experience was 214 years, the average being 27. The experts were a mix of clients, 
consultants and contractors, which provided the variety by which the validity of the 
survey questionnaire III response data can reasonably be inferred.
Respondents to Questionnaire III were first required to rate the developed framework in 
terms of the completeness of the factors responsible for project control (i.e. whether the 
framework covered all the important aspects of project control), the ease with which the 
framework could be understood, and its applicability to both simple and complex 
projects. Participants were required to rank each question on a five-point Likert scale 
where 1 represented ‘strongly disagree4 and 5 ‘strongly agree’. This stage was titled‘re- 
validation’.
Participants in Questionnaire III were also asked to elaborate on these views and to 
suggest how they thought the framework could be improved. In the last part of this 
questionnaire a space was provided for the experts to make comments that could inform 
further framework development.
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The following sections will present the results of Questionnaire II, which relate to the 
effectiveness of the proposed risk mitigation measures as rated by the panel of 
professionals. This ranking can be used as a guide to practitioners in the LCI, along with 
the results of Questionnaire III regarding evaluation of the framework’s elements.
8.5.43 Justification for validation and evaluation methods
As mentioned, in the methodology chapter, many researchers stated that one survey 
method is not better than another. However, one method may be more suitable than 
others depending upon the situation. In this study, the researcher endeavoured to choose 
methods that best suits the study's topic, time line, respondent’ characteristics and 
experience availability. The researcher also carefully selected the warranted and 
appropriate method for validation and evaluation processes. Some possible approaches 
of validation or evaluation processes could be considered such as organising a workshop 
and inviting experts of Libyan construction industry for discussion and to give their 
feedback and suggestions on the developed framework. This approach of evaluation was 
however viewed to be costly in terms of time and cost. It is difficult to persuade people 
to give up their time and to find a time suitable for all participants in view of their 
individual work schedules and other engagements. Therefore, the researcher first 
realized that internet technologies (Email surveys) offer significant benefits to collect 
data for the validation process.
Taylor et al (2000) point out that mail surveys are most appropriate when the researcher 
is working under the following conditions:
• The people the researcher are surveying have some interest in the survey topic 
and are likely to respond
• The research targeted respondents with adequate skills
• The researcher wants to give participants time to consider their answers or other 
information when completing the survey
• The researcher wants to give participants privacy when completing the survey
2 9 8
In the present study, the following factors have been considered simultaneously as the 
researcher selected internet technologies (Email surveys) for the validation process:
• Geographical factor: Libya is a large country in terms of area; it comprises 
desert and semi desert lands. Most of the Libyan cities are separated from each 
other by a few hundred miles as on the coast, and more than this distance in the 
desert. Because of the Libyan construction industry operates in a highly 
restrictive geographical environment, the researcher argue that considering the 
problem of geographical dispersion to collect data in limited time is essential, it 
is suggested that email survey is geographically flexible and should be applied to 
overcome the problems of geographical dispersion and to make the study 
efficiently in Libya's geographical context through reach targeted individuals 
across geographical borders with an obvious reduction of time and costs.
• Cost and Time factors: This study was sponsored by the Libyan government, 
and finance and time were critical factors. Hay-Gibson (2009) points out that the 
time taken to set up the internet technologies was considerably less than the 
travel time usually taken to reach the small and medium-sized companies' 
location. Owing to the limited time and financial available that influences the 
scope and the depth of analysis in a study, it was decided to use (Email surveys) 
more suitable to collect data for validation process.
• Track of participants: Because many roads, streets and buildings are not named 
or numbered in the majority of Libyan’ cities, the researcher failed to contact 
many Libyan professionals involved earlier in the study to encourage them to 
supply missing answers or to explain unclear answers. Therefore to overcome 
the limitation of ambiguities in the participants’ addresses that faced the research 
earlier, the researcher employed email survey for validation process. In addition, 
the flexibility resulting from email usages; researchers can make changes and 
adaptations for a new version of a survey and then send it again in the case o f 
having sent a survey which is not satisfactory.
• Privacy and convenience: Respondents of internet technologies are able to 
complete the survey in the privacy of their own homes, which may make them
feel more comfortable giving truthful answers. Also, the participant can answer 
the survey questions at their best time without being controlled by face-to-face 
contacts like interviews, or having to go to a post office to send the reply as in 
postal surveys.
• Researcher bias: using an email survey method removes the possibility that the 
researcher’s manner of asking a question may influence the participant’s answer. 
In addition, email enables “non-coercive dialogues” in which some participants 
tend to respond in a candid and open atmosphere without necessarily facing their 
partners.
In view of the earlier listed constraints of the research study in terms of limited time, 
coupled with the limited financial resources, this method of this for validation of this 
study was considered to be most appropriate and feasible to yield the best outcomes in 
the validation process.
In addition, the validation methods that has been adopted in this research was also 
deemed appropriate because it could help circumvent any bias which might be possible 
if a face to face interview enquiry approach was conducted for the validation process. 
Thus, the mitigation measures were first e-mailed to the participants as an attachment 
and they were required to e-mail their individual responses.
Following the validation of the mitigation measures, the researcher had to use hand to 
hand questionnaire method for the evaluation process in order to receive the feedback 
from Libyan experts about the project cost and time control framework. This method 
also is taken into consideration to give the selected experts an opportunity to give their 
responses and write their comments on the framework in full freedom and at their own 
convenience times. Moreover, they would consult with other professionals in project 
management in the process of reviewing the framework to give the proper valuation.
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8.5.5 The results of questionnaire II - validation
As mentioned previously, the aim of Questionnaire II is to validate the identified 
mitigation measures in order to discover how the experts think they will aid time and 
cost control efforts and to see if some level of agreement could be reached on the 
effectiveness of each of the measures.
Questionnaire II was sent with a covering letter explaining the aim and objective of this 
stage of the study. As mentioned, in the first part of the questionnaire, participants were 
asked to rank the effectiveness of the risk mitigation measures identified from the 
literature and from Survey Questionnaire I and semi-structured interviews with 
contractors, consultants and clients. The data were analysed using a statistical approach 
to responses by consultants, contractors and clients individually, and by all respondents 
combined, that ranked the mitigation measures. This ranking will constitute a guide to 
practitioners when using the framework.
The mean values were used to calculate the value for each mitigation measure according 
to their effectiveness as rated by the panel of experts. The result is shown in Table 8.4. 
The higher-value mitigation measures, which are perceived to be more effective, should 
be implemented more urgently than the less effective ones.
3 0 1
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The study revealed the most important risk mitigation measures that might be used as 
alternative solutions for remedying control cost and time overruns in Libyan 
construction projects. The measures were listed and ranked according to all 
respondents’ views of their effectiveness, as shown in Table 8.4.
The result of the analysis of Questionnaire II ranks the most potentially effective 
construction-related, material-related, contractual procedures-related, design change- 
related and funds related risk mitigation measures. The most significant mitigation 
measures related to the construction group were the proper monitoring and control of 
construction activities, the development of appropriate plans and the control of costs 
and schedules, the regular updating of work plans and regular reporting on project 
progress, the ensuring of good project design reports, the examination by consultants 
and clients before commencement, and the adoption of good supervision and proper 
quality control procedures. It is obvious that participants stated that monitoring the 
project cannot be ignored at any stage of the project, and affirmed that this process must 
continue throughout the life of the construction project. The experts involved in QII 
emphasized that project monitoring must continue throughout the project’s life cycle to 
prevent cost and time overruns by adopting such measures to formulate effective 
management teams. For all respondents, the proper monitoring and control of 
construction activities deemed likely to have high effectiveness in this category as 
embodied in the overall ranking. In general, experts in the public and private sectors in 
the Libyan construction industry had similar opinion as overall where; control and 
monitoring from start to finish fell under Very important' measures in order to check 
whether the project is or isn't working to original plan or budget. Young (2006) claimed 
that monitoring the process of construction needed for each activity in a construction 
project in order to identify and resolve the issues that arise; track the project that is, 
comparing with the actual plan and updating the records.
Material risk mitigation measures are associated with schedule construction activities 
along with materials delivery, and the provision of incentives and effective training for 
plant operators. In practice, since an unstable economy leads to fluctuating material 
costs, the cost estimator has no control over the cost of materials, labour, equipment, the 
contractor's method of determining prices, or the competitive bidding or market
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conditions at the time of the bid. A revised estimate is therefore necessary, either 
because of unexpected cost overruns or savings. Heilman (1996) maintains that 
materials are a key resource for the construction industry. Construction and installation 
materials account for more than half of the total cost of construction products. Material 
management must therefore be established by adopting appropriate measures.
The single most highly rated mitigation measure for contractual procedures concerns the 
provision of clauses for extra payments and delays in contracts, which occur due to 
legal and regulatory changes. The lack of attention to contractual procedures by experts 
in the LCI was obvious. This can be attributed to the way projects are awarded in Libya, 
which is to the lowest bidder. The findings of Questionnaire I and the interview analysis 
also show that contractual documents in the LCI lack practicality. It is therefore further 
recommended that measures devoted to improving the efficiency of the pre-contracting 
and design processes be devised.
Design change risk mitigation measures are among those ranked most important. These 
measures are associated with the necessity for standardised designs to be updated as 
necessary to minimize errors and save time, the investigation and exploration of 
construction sites before the design phase, the adoption of a design strategy during the 
initial stages of planning, the preparation of work specifications taking work breakdown 
structure into account, the implementation of a new methodology, the conducting of a 
risk analysis study, the provision of adequate computer software to reduce design flaws, 
the determination of the cost and time implications of design changes, and the 
notification to all parties of how they will be impacted and the cost and schedule 
implications of design changes before going ahead with them. Okpala (1988) states that 
design changes during construction projects are an important systematic variable 
responsible for delays and cost overruns that prevent the development of construction 
projects. Ferry and Brandon (1980) show that over 80 per cent of construction costs are 
incurred at the sketch design stage, leaving only 20 per cent for the cost control o f the 
design team. Measures must therefore be devised to establish design change 
management.
Another difficulty encountered during construction in Libya is the owner’s failure to
allocate funding resources to contractors for the job, which makes it difficult for
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contractors to manage projects and finish them on time and within cost. Three fund risk 
mitigation measures are among the most highly rated: secure standby cash flow in 
advance by the contractor, review of differential taxation and the employment of 
reasonable measures to reduce taxes, and the use of financial consultants to verify the 
project’s financial report. Mansfield (1994) states that a lack of project funds as the 
work progresses can have a severe effect on the project’s cost and time, and measures 
must be instituted to counteract this.
8.5.6 The results of Questionnaire III - evaluation of the Framework
The second step of the evaluation processes, Questionnaire III, was designed to use 
participants’ feedback to evaluate the framework’s elements.
Table 8.5 shows how the framework is rated by the panel of experts in terms of thirteen 
factors. The percentages shown in this table were calculated using Microsoft Excel. The 
response scores are presented in five grades: ‘strongly disagree’, ‘disagree’, ‘neutral’, 
‘agree’ and ‘strongly agree’.
Elements of the framework
St
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St
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Appropriate identification of framework 
phases
- - 25 50 25 Agree
Appropriate identification of the planning 
stage
- - 25 62.5 12.5 Agree
Appropriate identification of the 
monitoring stage
- - 12.5 75 12.5 Agree
Appropriate identification of the project 
evaluation stage
25 62.5 12.5 Agree
Appropriate identification of the phase of 
the actions required by the organizations
12.5 62.5 25 Agree
Appropriate identification of the 
minimized risk factors stage to be provided
- - 12.5 50 37.5 Agree
Appropriate identification of 
responsibilities of project parties
- - 25 50 25 Agree
Completeness - - 25 50 25 Agree
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Comprehensibility - - 25 37.5 37.5 Agree
Ease of use - - 37.5 50 12.5 Agree
Providing systematic stages for successful 
implementation of time and cost control
12.5 37.5 50 Strongly
Agree
Applicability to prospective time and cost 
control organizations
- - 37.5 50 12.5 Agree
Applicability to complex projects - - 25 50 25 Agree
Table 8-5: The framework evaluation rating by the panel of experts
The analysis of the responses indicates that all the experts were satisfied with the 
identification of the systematic stages, as shown in Table 8.5: 75 per cent considered 
that the framework identifies phases of project control appropriately (50 per cent 
‘agreed’ and 25 per cent ‘strongly agreed’). There was a 62.5 per cent ‘agree’ response 
rate for the appropriate identification of the planning stage, 75 per cent ‘agreed’ on the 
appropriateness of the monitoring stage and 62.5 per cent ‘agreed’ likewise for the 
evaluation of the project control stage.
A majority of the experts rated the remaining nine assessment factors as ‘agree’: 
identification of the actions required by the organizations (62.5 per cent), identification 
of the minimized risk factors stage to be provided (50 per cent), identification of project 
parties’ responsibilities (50 per cent), completeness of the project control framework (50 
per cent), comprehensibility of the framework (37.5 per cent), ease of use (50 per cent), 
applicability to prospective time and cost control organizations (50 per cent), 
applicability to complex projects (50 per cent) and positive support from the experts on 
the provision of a systematic stage of successful implementation of time and cost 
control (50 per cent ‘strongly agreed’). This suggests that the project control framework 
as regards the identification of critical success factors is important for the LCI.
More specifically, the high percentages for the 'agree' rating regarding the appropriate
identification of the monitoring (75 per cent), evaluation of project control (62.5 per
cent) and planning (62.5 per cent) stages, as well as the appropriate identification of the
actions required by the organizations (62.5 per cent), the provision of systematic stages
of successful time and cost control implementation (87.5 per cent for ‘agree’ and
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‘strongly agree’ combined) suggest that the framework is potentially highly appropriate 
for projects in Libya. Positive comments by some experts reflect their support for a 
framework by which to minimize time and cost overruns in Libyan construction 
projects; these were used to improve the final framework produced.
The following section presents comments by the panel of experts on the framework, as 
well as their opinions of the potential difficulties that may face by the implementation 
of this framework in the LCI.
8.5.7 Comments on the project control framework
By adopting the Fox et al (2003) techniques, the feedback received from the evaluation 
survey could be accepted as opinion of the appropriate 'experts' and the knowledge 
provided considered as sufficient for recommendations. Questionnaire III seeks the 
opinion of experts on the final version of the control framework. A space was provided 
at the end for the experts to provide other general comments or recommendations that 
could be used to improve the framework. This feedback was very positive: they all 
thought it suited the LCI and would help project control process, and they said they 
would recommend it to the LCI. They also commented on possible improvements, 
which were used to develop the framework.
The framework has been developed for general construction projects, with an emphasis 
on Libyan ones. The major factors causing cost and time overruns have been identified 
pursuant to a study conducted in Libya and incorporated into the framework, which has 
also benefited from the additional feedback on its applicability provided by the panel of 
expert respondents to Questionnaire III. The experts explained that implementation of 
the framework might encounter difficulties, and provided comments that were used to 
improve the final version. The comments have been used to improve the framework.
The first comment from an executive manager suggests that despite the framework 
being adequate, comprehensive and appropriate to control cost and time overruns, it 
should also address project quality, just as it deals with cost and time, because the
quality of major activities has to be shown in the project time schedule and the owner 
must be informed about these in advance. However, this study focuses on cost and time 
performance in construction projects. Quality is vital, but a more extensive study should 
be conducted to analyse this component.
Another comment from an associate director is that the framework is a very good effort 
towards managing construction projects and the proposals under each phase of the 
framework are well detailed. However, the mitigation measures were a good idea, but 
he added that the adoption of the framework would demand serious commitment from 
project team members from planning to execution phases, and in particular from client 
organizations. He argues that cultural factors will be a major impediment to the 
framework’s adoption because it requires professionals to work together. The LCI’s 
culture, however, is one in which cost and time professionals work separately. Seeking 
to implement projects as a group would require dedicated administrative effort and 
possibly some organizational readjustments; the difficulty of achieving this may be seen 
as outweighing the perceived advantages of the proposed control framework.
This barrier is tackled firstly by making the framework’s processes separate but 
interdependent, as explained previously. Secondly, the framework supports project 
control by eliminating duplication of effort and by proposing a guideline set of all 
parties’ responsibilities. Project team members must therefore be proactive in the 
performance of those responsibilities without the project manager having to constantly 
remind them about schedules and deliverables. Adoption of the framework might 
consequently be difficult at the outset, but the advantages would soon become 
noticeable.
A project manager agrees that Libyan construction projects require systematic methods 
by which to successfully implement time and cost control; he views the framework as 
ideal, and sees its adoption as possibly reducing the amount of variation in work 
practices and uncertainty, minimizing risk factors, and helping complete the project on 
time and to specified cost. He did, however, stress the importance taking risk factors 
such as malfunctions, worker absenteeism, power cuts and other unexpected events into 
account during the scheduled work, emphasising that ‘we are suffering a lot fro m  such
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factors '. He also argues that the implementation of the framework largely depends on 
purchasing management in a country like Libya, where a significant proportion of 
construction resources are imported, particularly construction materials and equipment, 
and in light of the high level skills required for construction. Economic instability and 
difficulties in obtaining import licenses, unexpected increases in the costs of materials 
and shortages in imported construction materials and equipment also affect progress. All 
this leads the author to regard the application of this framework in practice in such an 
unstable and risky environment as requiring a longer time and greater awareness.
To help adopt this framework in construction projects, the author sees management’s 
instilling of the need for systematic methods by which to successfully implement time 
and cost control into project teams as a crucial factor in realising the framework’s full 
benefits and allowing it to stand the test of time.
A further comment on the framework by the planning engineer is that the framework is 
a straightforward idea that could be implemented with strong support from government 
departments and organizations, because the Libyan Government has been and will 
continue to be a major client of construction projects; in fact, it funds the majority of 
building projects. Without such support, the framework will be difficult to adopt 
because only the government can provide training for the workforce with the most 
current technologies in the construction industry, as well as controlling the prices of 
construction materials and inflation. He argues that the framework’s control procedures 
for defining the functions and responsibilities of all parties involved in construction 
projects are too comprehensive, but it is good for government organizations to be aware 
of such important matters when involved in project control.
A senior site engineer agrees that the framework could enhance the project team’s 
capability for project control. On the other hand he maintains that, irrespective of the 
fact that the elements indicated are too comprehensive, feedback from stakeholders and 
project teams, and from all those involved who can offer lessons for future projects, is 
crucial in helping identify project successes and failures. He says that the lack of 
agreement regarding responsibilities for implementing project control in the LCI results
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in those responsibilities overlapping between the participants, from designer and 
planner at management level to project manager, procurement and construction site 
manager and staff at field level. This identification of responsibilities is actually a quite 
unique feature of the framework. He adds that:
the work as a group leads to a waste o f  time, and thus defining the 
responsibilities o f  the project team w ill affect the success o f  project control and  
w ill serve as a magic wand by which to bring about success.
It would, however, be preferable to identify the responsibilities of the project team for 
all phases of the project, not only for the evaluation stage. This recommendation has 
been taken into consideration in the final version of the framework.
The quantity surveyor agrees that the framework is applicable -  indeed, that almost of 
its processes are in fact applied in practice, but not with this structure and in this 
sequence. He also mentions that effective communications are needed to control these 
processes so as to break down barriers between companies’ departments; that would 
provide a basis for project control, often needed to satisfy requirements, and help avoid 
cost overruns and schedule delays. But he queries the perceived cost of the framework’s 
application, because it is clear that this would require training in the use o f different 
techniques in order to achieve the desired goal. It is true that the framework advocates 
the same techniques used in the past, but this raises the question of the possibility in the 
present circumstances of providing management support for professional training in the 
use of such tools and techniques as Primavera and Earned Value Analysis.
A less encouraging comment on the framework was by a site manager to the effect that:
Even though the fram ew ork looks theoretically impressive, it is still doubtful i f  it 
could be adopted in the development o f  construction projects in Libya unless the 
entire construction industry is conversant, efficient, knowledgeable and  
committed.
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This gives the impression that the LCI is still not ready to use the framework. 
Nevertheless, Grifa (2006) states that the future of the LCI and its capability to cope 
with challenges, changes and threats will be determined by certain planning processes, 
including the application of new tools and techniques, in the construction industry and 
in project management. Indeed, many local companies in the country have recently 
started to receive significant education in project control. The American AECOM 
Corporation was selected by the Libyan Housing and Infrastructure Board as its main 
advisor and to oversee construction of new housing and infrastructure systems for all 
major Libyan cities throughout the country. The job of AECOM includes reviewing the 
planning and design of housing and building boards, evaluating ongoing construction 
projects, preparing detailed plans for roads, water systems and bridges and applying 
control systems for all these projects for most large cities. The organization provides a 
guide for all the methods that must be used, and explains how to manage construction 
projects in meticulous detail. This answers the site manager’s scepticism.
A project manager’s comment is very similar to that of the associate director. They 
agree that the proposed measures to mitigate the causes of cost and time overruns in 
Libyan construction projects were a very good idea. He states that re-estimation is a 
very important step: it is a kind of risk mitigation, because there may be other risk 
factors that might not be discerned in the planning phase, such as the period between the 
request for materials and their arrival onsite.
Since the framework should encourage the development of a proactive approach to 
preventing cost and time overruns in Libyan organizations, mitigation measures for risk 
factors in construction projects are intended to minimize or altogether avoid the adverse 
consequences of delay and cost overruns that could affect the project’s success. It 
noteworthy that, although these elements of the control system are typically applied 
sequentially, they could also be applied concurrently -  for example, known risk factors 
should be monitored in parallel with new ones as the latter are identified and assessed.
In conclusion, the experts’ comments and feedback in relation to the applicability of the 
project control framework suggest that it could be used for future project control in 
Libya, and their critical comments as to the framework have been used to develop the
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final draft of the framework. However, some feedback has not affected the final version 
of the framework, because it has already been incorporated in the previous version, or it 
simply consisted of commentary on the framework’s applicability.
8.6 Summary
This study has led to the development of a comprehensive framework for minimising 
cost and time overruns on the basis of international standards of project control strategy. 
The present chapter has presented the framework and described its development.
Firstly, the core processes and procedures for each phase of the construction project 
were described, a step that has been incorporated into the initial proposed framework.
Secondly, the developed framework takes into account the most important factors that 
lead to overruns and defines the most important mitigation measures based on 
practitioners’ knowledge, supported by literature reviews, to help to deal with these 
factors. The major causes of cost and time overruns in Libyan construction projects 
have been identified in Chapter 6, and suggested mitigation measures have been 
evaluated in Chapter 8. Hence, these steps have been incorporated into the final 
developed framework.
Thirdly, each party’s responsibilities have been delineated for each step, thus filling a 
gap and making practitioners’ efforts more effective. The responsibilities outlined in 
Appendix (6) are presented in order to clarify working relationships with contractors, 
clients and consultants. The list is not exhaustive, nor does it supersede any other 
obligations or responsibilities contained in contracts or other relevant documents. 
Furthermore, the contractors, consultants and clients who participated in the study 
commented very positively on the framework.
To sum up, this study has combined theory and practice through a literature review and
the involvement of practitioners in an attempt to develop a framework for minimizing
cost and time overruns in Libyan construction projects. It is envisaged that the
framework will bring future changes in such projects, because it enables practitioners to
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be more systematic in dealing with the factors that lead to cost and time overruns and 
support the improvement of current practice to deliver construction projects with better 
quality, client satisfaction and the minimum cost and time overruns.
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Chapter 9 Conclusions and 
Recommendations
9.1 Introduction
Previous chapters have included a literature review, and have discussed the research 
methodology, the design of the conceptual framework for project cost and time control, 
and the development and evaluation of this framework. This chapter concludes the 
thesis by presenting the main conclusions drawn from the chapters, as these helped the 
researcher examine the major causes of project underperformance. In addition, it led to 
the suggestion of several remedial actions that the respective parties could carry out in 
order to manage unfavourable risk events before they occur. Finally, this chapter 
suggests recommendations practitioners can use to further develop their control of time 
and cost objectives of their projects.
9.2 Conclusions of the study
The study’s conclusions and main findings are presented in this section. To reduce the 
biases inherent in the research strategy and to make the study a more rigorous piece of 
work, a methodological triangulation was conducted. The research objectives set up for 
this study are based on a synthesis of the five data sets. The first set was based on 
extensive literature review, the second on Survey Questionnaire I, the third on the semi­
structured interviews, the fourth on Questionnaire II and the fifth on Questionnaire III. 
The achievement of the research objectives is summarised below:
Objective 1: to examine the current situation regarding time and cost overruns in 
Libya construction projects
The initial research pilot study was carried out on a number of random selected 
professional including architects, engineers, managers and directors of construction and 
consultancy firms and clients of Libyan construction projects. While visiting 
construction sites throughout the country, some interviews were conducted with 
members of the construction industry. They were asked about the processes by which 
the costs and timings of construction projects were controlled and managed, the most 
important and frequent problems they have faced, and the people they would turn to 
when seeking help.
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Three pilot studies were conducted at different stages for different purposes. These pilot 
studies enable the researcher to obtain the principal information about the strategy by 
which project target times and costs in the LCI is controlled, as well as to critically 
analyse the list of causes for delays and cost overruns in Libyan construction projects 
that have been collected from the literature review.
Moreover, the study examined the current situation regarding Libyan construction 
projects using qualitative and quantitative studies. The quantitative data analysis 
revealed that more participants “often” encountered such problems (39.23 per cent), 
with 24.62 per cent “sometimes” doing so. 21.54 per cent of respondents “always” and 
14.62 per cent “rarely”. The result also indicated that 38 per cent used experience to 
determine the times and costs of activities involved in construction projects, 33.85 per 
cent made calculations, 6.92 per cent used other techniques and 13.85 per cent did not 
use any specific method.
The quantitative analysis of data gathered from the research revealed that despite the 
fact that Libyan construction projects are jeopardized by cost and time overruns, and 
that poor performance has always been the result, no clear trend emerged regarding the 
importance of cost and time control in Libyan construction projects: the distribution 
seemed to be fairly uniformly distributed. 27.69 per cent of respondents ranked their 
projects as highly important, 26.15 per cent as important and 23.08 per cent each 
slightly important and unimportant.
Qualitative and quantitative analysis of the questionnaire I and semi-structured 
interviews revealed that the nature of construction projects and the size of the 
organisations involved do affect time and cost overruns in Libyan construction projects. 
The results, however, suggest that small and medium projects suffer high risk levels, 
which might be seen as translating into high time and cost overruns. In this particular 
study, the time and cost control of large projects performed better than their small and 
medium counterparts.
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Both the public and the private sectors do suffer from delays in the completion of 
projects, delays that affect all aspects of projects and all parties involved. The negative 
effects of delays are reflected in the cost of developments, the revenue from projects 
and the quality of those projects. The more time taken to complete the job, the higher 
the cost of construction, because delays mean more members of staff, more hours 
worked, more equipment, plant, direct and indirect overheads, as well as potential 
claims between owners and contractors and more interest paid to funding institutions.
Objective 2: to identify the major risk factors causing time and cost overruns in 
Libyan projects
A survey o f  the L C I was conducted (Survey Questionnaire I), with ISO responses being  
collected fro m  clients, consultants and contractors, in order to analyse the views o f  the 
parties involved. An importance index was calculated to rank the listed delay and cost 
overrun factors, which helps achieve the second objective o f  the study. The Importance 
Index I I  method was also used to rank the responsible parties in construction projects.
As discussed in Chapter 6, the rankings of all the relevant factors that have been 
investigated in this study of contractors’, clients’ and consultants’ views is based on 
importance index values. They rated “lack of experience and performance of project 
management team” as the first and “low labour productivity” as the second major 
factors causing time overruns. All respondents saw “lack of timely decisions and 
corrective actions” as the third. For cost overruns, respondents ranked “political 
instability” first (no doubt due to the extraordinary political situation at the time the 
study was conducted), “poor management and supervision on site” second and “lack of 
proper financial appraisal of the project” third.
The study showed that there was consensus between contractors, clients and consultants 
regarding the importance of some of the factors affecting time and cost overruns. 
However, the data also reveals some differences of opinion. Each party’s priorities and
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perceptions will inevitably be different -  poor weather, for example, will mean more to 
contractors actually doing the job than it will to clients or consultants.
Moreover, the parties responsible for each cost and time overrun factor have been 
identified, as have been those factors’ percentages, in order to suggest the 
responsibilities are intended to clarify working relationships between contractors, 
consultants and clients and measures to help mitigate and control cost and time overruns 
in Libyan construction projects.
In addition to the identification of factors causing time and cost overruns in Libyan 
projects in the quantitative study, the analysis of the interviews detected some other 
barriers encountered by the process of cost and time control. These have been 
categorised as contractor-related, consultant-related, client-related and external party- 
related.
Objective 3: to determine the current procedures of cost and time control tools and 
techniques adopted by practitioners in the Libyan construction projects
The analysis of the data collected from Survey Questionnaire I provided useful 
information on issues relating to the frequency with which Libyan organisations 
encounter problems of time and cost overruns. The study also revealed the methods 
used to determine the times and costs of the activities involved in Libyan construction 
projects.
The quantitative analysis of data gathered from the research revealed that 45.38 per cent 
used experience, 33.85 per cent made calculations, 6.92 per cent used other techniques 
and 13.85 per cent did not use any specific method.
In addition, Qualitative analysis of the semi-structured interviews helped this study to 
validate Questionnaire I and to investigate how the costs and times of construction 
projects are controlled so as to discover the reasons and related issues that affect the 
practical process of cost and time control in Libyan construction projects.
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Objective 4: to explore the perception of professionals (contractors, consultants 
and owners) involved in the LCI regarding the important processes of cost and 
time control
The interview participants explained the reasons for the importance of project cost and time 
controls from their points of view. The main reasons for embarking on project control in 
practice included; stopping the habit of reinventing the wheel, providing information on the 
current status of the project, effective project management, the maintenance of a good 
reputation, and client satisfaction.
Participants also presented their views on the specifications required in the important 
processes of project control framework: comprehensiveness, the logical sequence of project 
phases, and continuity of monitoring through to project delivery.
Objective 5: to establish measures that will assist to mitigate the causes of cost and 
time overruns in Libyan construction projects
To develop the project control framework, the researcher took into account the most 
important factors that lead to overruns and defined the most important mitigation 
measures based on practitioners’ knowledge, supported by literature reviews, to help to 
deal with these factors. The major causes of cost and time overruns in Libyan 
construction projects have been identified in Chapter 6, and suggested mitigation 
measures have been evaluated in Chapter 8. Hence, these steps have been incorporated 
into the final developed framework.
Objective 6: to develop and validate a project cost and time control framework
Finally the research study used information from  and implications o f  LR and Survey
Questionnaire I  and the semi-structured interviews to develop the proposed fram ew ork
to minimize cost and time overruns in Libyan construction projects, while
Questionnaires I I  and III  were used to validate mitigation measures incorporated into
the framework, as well as to evaluate the developed project control fram ew ork in terms
o f  the completeness o f  the list o ffactors responsible fo r  project control
3 2 2
The developed project control framework takes into consideration the most important 
factors that lead to overruns and the most important mitigation measures based on 
practitioners’ practical knowledge as supported by literature reviews to help deal with 
these factors. In addition, the developed project control framework seeks to fill the gap 
in knowledge by identifying the responsibilities of (contractor, consultant, and client) 
parties involved in the construction projects so as to help practitioners become more 
effective. The responsibilities outlined in Appendix (6) are offered to clarify working 
relationships with contractors, clients and consultants.
The final developed project control framework went through two evaluation stages; 
‘Formative Evaluation’ and ‘Summative Evaluation’: the initial phase of the evaluation 
process was conducted to evaluate a part of the framework through the validation of the 
proposed mitigation measures. The second step of the evaluation process .was designed 
to use experts’ feedback to evaluate the entire framework’s elements.
The evaluation processes of this study are based on combining quantitative and 
qualitative methods. The researcher first adopted a quantitative approach using 
Questionnaire II to define participants’ responses regarding their perspectives on 
mitigation measures regarding cost and time control, which serve as reference points in 
the development of the proposed framework and consequently of the developed project 
control framework. Another questionnaire, however, is designed for open-ended 
question in Questionnaire III to reveal qualitative information about the project control 
framework to use the feedback of participants of Questionnaire III to re-validate the 
developed framework elements. The participants (contractors, consultants and clients) 
commented very positively on the developed project control framework.
9.3 Research contribution to knowledge and practice /significance
This study can serve as a basis for research and practice. The research has added to 
academic knowledge in the areas of project cost and time control. The study has also 
provided Libya based study that has helped identify issues most relevant to the 
contemporary practice in the country.
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9.3.1 Contribution to knowledge
The most obvious contributions of the present research to the body of knowledge on the 
subject include the following:
❖ in order to reveal factors that can potentially inhibit effective cost and time and 
consequently impact the project performance, the study presents a broad vision 
and understanding of risk concept in the construction industry, , and reviews the 
causes of time and cost overruns in the construction industry in different 
countries worldwide, as revealed by various studies. The factors causing time 
and cost overruns were also classified. These factors were classified into 
categories extracted from literature review as well as review of existing studies 
that revealed a lot of issues in construction project time and cost overruns. This 
classification process is used due to the nature establishment relationship 
between those identified factors and their main group.
Moreover, to find out which of the identified factors from previous studies are 
deemed by practitioners as greatest inhibitors that potentially impact the cost and 
time objectives of projects, the study identifies the most frequent delay and cost 
overruns factors in different countries, especially in developing countries’ 
construction projects.
The prim e find ing  fro m  the conducted literature review was the identification o f  
the most important causes o f  delays and cost overruns in different countries by 
analysing the many previous surveys. The present author has collated these 
studies and investigated the 15 most frequent delay and cost overruns factors in 
those countries’ construction projects. The outcomes are shown in Table 2.4
♦> Many Libyan construction projects were found to have been completed at a 
much higher cost and conducted over a longer period than was originally 
anticipated and planned for (General People's Committee, 2006). The present 
study provided an up-to-date investigation of project cost and time overruns in 
Libyan construction projects, reflecting developments in recent years, previous 
studies in this area having become somewhat outdated. The systematic 
procedure of the design and implementation of the questionnaires survey used to
324
obtain the required statistical data and information for the current research study 
is a contribution to the knowledge as questionnaire surveys may be an easy and 
simple process in countries like the (UK), but in third-world, developing 
countries it is not an easy task to implement successfully.
❖ This study is also concerned with looking at the practices based on previous 
studies in controlling the construction project process that could help to 
minimize the time and cost overrun problems by reviews’ standard processes for 
project control of several researchers in several countries such as, USA, UK, 
Japan and Malaysia. They all provide a suitable approach to providing an 
overview of the existing practices in construction procedures, especially in terms 
of cost and time overruns and highlighted process and procedure of good time 
and cost management practices.
❖ The documentary studies from journals and books have been reviewed together 
with synthesizing the works of several writers and researchers regarding project 
cost and time control framework for project management practices. This work 
was used to propose a theoretical project control framework for project control 
practices like the one as seen at Figure 5.5 on page 126. Every set of core 
processes is represented in a list of the common project control processes and 
comprised an amalgam of proven project control practice worldwide. This is 
shown in the proposed project control framework that has been designed by the 
author to promote the minimization of time and cost overruns in the Libyan 
construction industry projects.
9.3.2 Contribution to practice
This study also can serve as a basis for practice in order to prevent project overrun. It 
reveals surrounding issues, prevalent practices and the requirements of practitioners in 
relation to cost and time control. The study provides a number of key attributes of 
contribution to practice; the most obvious contributions to practice include the 
following:
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❖ The many studies examining the causes of delays and cost overruns in various 
global regions have rarely discussed such causes as they pertain to construction 
projects. Unlike previous studies, the present one presents the problems associated 
with project costing and schedules in addition to the identification of the factors 
that make difficulties to control construction projects in practice. This study has 
supplemented the literature by determining the most important causes of delays and 
cost overruns in Libyan construction projects, and followed by disclosing of 
reasons and related issues that inhibit effective cost and time control of construction 
projects in the LCI.
❖ It is clear that a special and unique process to achieve the goal of the study has 
been taken through the research methods used. This did not come coincidental, 
but is a result of the researcher’s belief of the need to adopt the distinctive and 
reliable strategy in achieving the research goal. Design of the research methods 
was based primarily on the views of practitioners for construction operations in 
Libya in order to establish a realistic and practical framework for the 
management of LCI projects. For example, the researcher has involved 
practitioners in recognizing current situation related to time and cost overruns in 
Libyan construction projects facilitating identification of the factors influencing 
project overruns. Practitioners in the LCI were also consulted to recognize the 
obstacles which affect the process of cost and time control in order to bring 
some practicality into any developed solution that will promote the successful 
adoption of project control on Libyan construction projects. In addition, the 
solutions that have been developed were also evaluated by the practitioners. The 
researcher attempted to reach these solutions by the contributions of participants 
that have not previously been considered in most studies of project management.
❖ The results of this research can be used to effectively control the cost and time 
objectives of construction projects in practice, which in turn will promote a 
proactive approach towards minimising time and cost overruns, as well as 
contributing to the body of knowledge regarding the Libyan construction 
industry. This study fills the gap left by previous research in developing a list of 
risk mitigation measures for the factors causing delay and cost overruns. Unlike
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most existing studies, this research has developed a good practice checklist that 
can be used to effectively control the cost and time objectives of construction 
projects in practice. The ranking of these mitigation measures according to their 
effectiveness on time and cost overrun of construction projects implemented in 
the Libyan construction industry.
❖ The analysis of Questionnaire I and the interviews revealed that the processes 
of project control are common throughout the world, but the failure of Libyan 
construction projects to meet objectives lies in overlapping responsibilities and a 
lack of commitment. The major problem faced by the professionals in the 
Libyan construction industry was in developing a consensus about participants’ 
responsibilities in the construction process. In order for the controlling processes 
to take place, responsibilities of project team must be defined so that job 
descriptions can be developed, not just for doing the work, but also for 
controlling and managing it.
The author therefore argues for the great importance of accompanying project 
control with a list of planned and clearly defined responsibilities for (contractor, 
consultant, and client) parties at every stage of the project, from the planning or 
design stage through to the completion of construction, in order to facilitate 
achievement of the project’s goals.
The study also identifies roles of (contractor, consultant and client) parties 
involved in construction projects clarifying the grey area of responsibility which, 
if left unassigned, can cause disputes. These responsibilities were derived from 
the relevant literature reviews and recommendations made by the participants 
during interviews. The identification of parties’ responsibilities included the 
detailing of activities, accomplishments, milestones and problems. The system 
will help clarify requirements including the destination of reports, the reporting 
templates and the reporting cycle, to ensure that the generation of reports will be 
systematic and well organised.
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❖ This research is, to the author’s knowledge, the first attempt to develop a 
framework for minimising time and cost overruns in Libyan construction 
projects as presented in Fig 8.2. This study has combined theory and practice 
through a literature review and the involvement of practitioners in an attempt to 
develop a framework for minimizing cost and time overruns in Libyan 
construction projects. It is envisaged that the framework will bring future 
changes in such projects, because it enables practitioners to be more systematic 
in dealing with the factors that lead to cost and time overruns and support the 
improvement of current practice to deliver construction projects with better 
quality, client satisfaction and minimum cost and time overruns. It is also 
anticipated that the use of this framework along with the project control strategy 
can help the LCI to:
• realize the necessity of minimising cost and time overruns in 
construction projects
• be aware in dealing with the factors contributing to time and cost 
overruns
• assist all parties involved in construction projects to control time 
and cost overruns
• stimulate future improvements in the LCI by promoting a culture 
of continuous improvement.
9.4 Limitations of the study
This research suffered from several limitations:
❖ Conducting research in the LCI is not easy, especially considering the duration 
of this research which took place from October 2010 to October 2014 in a very 
complex political situation in Libya. Most Libyan construction projects have 
been suspended and funding has stopped since February 2011 due to border 
closures, resulting in many companies losing hundreds of thousands of dollars in 
damaged and stolen property.
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❖ It was difficult to obtain a suitable response rate using postal services owing to 
Libya’s social and technical circumstances. To overcome this limitation, the 
researcher employed hand- to- hand and face-to-face methods in administering 
questionniaires. A personal contact approach was employed, supplemented by 
telephoning and visiting companies and sending reminders to increase the 
number of responses.
❖ A lack of previous studies and data relevant to the process of project cost and 
time control in LCI was one of the key limitations of this study. However, the 
available information relevant to the LCI was very limited and characterized by 
contradiction. To overcome this limitation, the researcher had to collect almost 
all data personally.
❖ The responsibilities outlined in the framework are offered to clarify working 
relationships within the project team (contractor, consultant and client). 
However, the list is not intended to be exhaustive, nor does it supersede any 
other obligations or responsibilities contained in the applicable contracts or other 
documentation.
9.5 Recommendations for future research studies
The research has aimed to investigate Libyan project control practices and to identify 
the major risk factors causing time and cost overruns in Libyan projects, as well as to 
develop and validate a framework to proactively minimise time and cost overruns in 
Libyan construction projects. Several issues have emerged that could be the subject of 
future study, and their results would enhance the present findings in order to improve 
the current poor performance in LCI. These issues are:
❖ This study endeavours to develop a framework for minimising cost and time 
overruns in construction projects. Nevertheless, successful project control is 
evaluated in terms of quality and timely completion within acceptable cost 
limits. It is therefore suggested that further research could investigate project
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quality as well as cost and time in order to develop a framework incorporating 
all three conditions as regards Libyan construction projects.
❖ The mitigation measures that have been incorporated into the developed project 
control framework may also not contain all the actions that could facilitate 
project cost and time control in practice. Therefore, the framework could be 
improved by adding more remedial actions that might be used as alternative 
solutions to the control of cost and time overruns problems in the Libyan 
construction projects.
❖ The responsibilities outlined in the framework are intended to clarify working 
relationships between contractors, consultants and clients. It is therefore 
suggested that further research should explore and identify the responsibilities of 
other parties involved in construction projects in order to apply the project 
control framework process more accurate and effective.
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Appendix I: Covering letter sent with the questionnaire (I)
Dear Sir/ Madam:
Subject: Survey
I am currently conducting research at PhD level on project control in the Libyan Construction Industry 
(LCI) at Sheffield Hallam University in the UK. The overall aim of this study is to examine the risk 
factors that significantly influence project performance in order to develop a framework by which to 
proactively minimize time and cost overruns in Libyan construction projects. The main objective of this 
questionnaire is to gather and analyse your views on the factors that contribute to time and cost overruns 
in projects in Libya. An important element of the research is to conduct a questionnaire I in order to 
gather vital information regarding project (cost and time) control of Libyan construction companies, 
which will then be taken into consideration during the development of the initial project control 
framework, which is currently under development. This survey will help recognise the best framework for 
control time and cost in Libyan construction projects
I respectfully request you to complete the attached questionnaire I on or before 22/ 4/ 2012, as the data 
collected from this phase of the study will be essential to the progress of the research. Please note that 
your complete, serious and honest responses in this regard would be greatly appreciated and will be used 
purely for academic purposes. Your name and all the information you supply about your company will 
remain confidential as far as the results are concerned. I would to thank you in advance for your 
assistance and cooperation.
Thank you for participating in our survey.
Researcher: Huwaida Tahir hatahir@ m y.shu.ac.uk T e l+447939440168
Faculty of Development and Society
School of Built Environment, (Unit 9 Science Park)
Sheffield Hallam University 
Sheffield SI 1 WB UK.
376
Part (I): General Information relating to respondents
For the following questions please tick (V ) the appropriate response(s).
1.1 What is the type of the company or 1.5 What is your specialization in
organisation you are working with? 
□Contractor
building construction? (You can select
more than one)
□Client □Commercial building
□Consultant □Industrial building 
□Housing
1.2 What is the nature of your company’s □Civil building
business? □Other (please give
□Quantity surveying 
□Engineering/Architecture/Planning
details).................................
□Project management
□Construction site management 1.6 What is the value of your project?
□Risk management □ <£5 m
□Other roles (please □ £ 5 -10 m
□ £11 -15 m
specify)................................ □ £16-20 m
□ >£20 m
□  If >  £ 100 m, please give
1.3 What sector type you are currently working 
with?
details.................
□Libyan government-linked 1. 7 How many employees are
□Libyan private employed in your organisation?
□Foreign-owned □ Less than 10
□Other (please specify)......................................... □ 10- 49
□ 50-250
11 More than 250 (please give
1.4 How long have you personally been details)
involved in construction projects? 1.8 State how important time and cost
□ <5 years performance is in Libyan construction
□ 5-10 years projects?
□ 11- 20 years □ Not important
□ >20 years □ Not very important
□ Important
□ Very important
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Part II: Project time and cost control
2.1 How often does your organisation encounter problems of time and cost overruns? 
Please tick (V ) the appropriate box
□ Always
□ Often
□ Sometimes
□ Rarely
2.2 What is/are the method(s) used by your organisation to determine the time and cost 
of activities in construction projects? Please tick the appropriate box (es)
□By assessment based on experience
□By calculations based on quantities and production rates of labour and plant 
□We do not estimate durations and costs of activities
□By other technique (please specify)...................................................................................
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Appendix (2)
RESEARCH QUALITATIVE INTERVIEW
GUIDE
3 8 2
❖  C o u ld  y o u  p l e a s e  d e s c r i b e  t h e  p r o j e c t  c o n t r o l  p r o c e s s  u s e d  b y  L i b y a n  o r g a n is a t i o n s ?
❖ In terms of cost and time control, do Libyan companies adopt these processes that you just 
mentioned to control their projects?
❖ Please kindly describe the overall procedures and processes (including tools and techniques) 
that Libyan organisations follow to guarantee that their project do not overrun cost and time. 
Please give me examples where possible from your practice
❖ With reference to your experience, please give explanation of any barrier you practice 
during the process of cost and time control?
❖ What do you think about the skills and abilities available within Libya organisations to 
address risk?
❖ Who is responsible for the risk management process in the construction companies in 
Libya?
Please give me detailed explanation of the processes and practices of time control that 
Libyan organisation has been utilised? Please give examples from your practice
❖ I would be grateful if  you provide me detailed explanation of the processes and practices of 
cost control that Libyan organisation has been utilised? Please give examples from your 
practice
❖ Do well do you feel that the process of control of cost and time overruns of Libya 
organisation is evolving?
❖ So, Please can you tell me as many as you can, in your opinion what processes and 
activities that can be develop to improve in order to the performance of the time control in 
Libyan construction organisations
❖ Please kindly can you tell me as many as you can, in your opinion what process of cost 
control in Libyan organisations is able to do more? What improvements you could suggest 
in the cost control process.
3 8 3
Appendix (3) 
QUALITATIVE ANALYSIS THEMATIC
CHART
3 8 4
Re
sp
on
sib
 
ilit
les
 o
f 
sta
ffi
ng
 
S
Lo
ok
ing
 
at
 
pr
of
its
5,
9
Pr
oj
ec
t
co
st
-
va
lu
e
re
co
nc
ili
at
Io
n
1,
2,
3,
6,
8
a 
cla
us
e 
in
 
co
nt
ra
ct 
to
 
ad
ju
st 
th
e 
pr
ic
e
1,
2
Bil
ls 
of
 
qu
an
tit
y 
5,
9
U
nr
ea
lis
tic
es
tim
at
lo
ns 7
Ac
ce
ss 
to
 
in
fo
rm
at
io
 
n 7
co
st 
re
po
rt 
ev
er
y 
m
on
th
6
So
ftw
ar
e
us
ed 1,
8
lac
k 
of 
a 
pr
op
er
 
an
al
ys
is 
sy
ste
m
 
3,
7
Ef
fe
ct
 
typ
e 
of
 
co
nt
ra
ct
1,
2,
3,
4,
5,
6
,7
,8
,9
. 
Re
-th
in
k 
th
e 
st
ra
te
gy
 
th
at
 
fo
llo
w
 
2
Pr
oc
es
s 
of
 
m
en
to
rin
g
lac
k 
of
 
co
m
m
it 
m
e 
nt
 
4,
7,
8,
9
Co
nd
uc
t
in
te
rn
al
m
ee
tin
gs
2,
4
re
gu
la
r
re
vi
ew
m
ee
tin
gs
2,
3,
4,
6
es
tim
at
e
th
e
m
at
er
ia
ls
9
im
pr
op
er
pl
an
ni
ng
Id
en
tif
y
re
co
ur
se
s
ne
ed
ed
A 
da
ily
 
vis
it 
to 
th
e 
pr
oj
ec
t 
pr
og
ra
m
m
 
e
2,
3,
4,
7,
8
go
od
co
m
m
un
ic
at
io
n
5,
6,
8
Bu
re
au
cr
a
cy 3,
7,
8
A
do
pt
m
iti
ga
tio
n
m
ea
su
re
s
9
tim
et
ab
le
 
fol
low
 
up
 
an
d 
pr
og
re
ss
 
m
on
ito
rin
 
g
1,
2,
3,
4,
6,
8
the
 
cl
ie
nt
 
re
qu
ire
m
e 
nt
s 8
co
m
pl
ex
pr
oc
ed
ur
e
s
M
ile
sto
ne
sc
he
du
le
6,
9
ap
ply
 
al
l 
ne
ce
ss
ar
y 
m
iti
ga
tio
n 
m
ea
su
re
s 
1,
3,
5,
8,
9
pr
op
er
pl
an 7
Co
rr
up
tio
n 5,
8
Th
e 
gr
an
t 
ch
ar
t
2
use
 
of
 
co
m
pu
te
ri 
se
d 
sy
ste
m
s, 
so
ftw
ar
e 
an
d 
pr
og
ra
m
s 
1,
3
the
 
St
at
e 
rol
e 
to
 
su
pp
or
t 
th
e 
pr
oj
ec
ts
 
co
nt
ro
l
re
gu
la
r
m
ee
tin
gs
2
ce
nt
ra
lis
at
 
ion
 
in
 
re
gu
la
tin
g
sh
are
 t
he
 
re
sp
on
sib
i 
lit
ie
s 
6
Us
ing
 
S-
 
cu
rv
e 
1,
4,
5,
9
de
ve
lop
 
a 
un
ifo
rm
 
set
 o
f 
pr
oc
ed
ur
e 
s 1
se
pa
ra
te
or
In
te
gr
at
ed
pr
oc
es
s
go
od
sk
ill
s
3,
7,
9
un
ex
pe
ct
e
d
ci
rc
um
sta
nc
es
3,
4,
8
ab
se
nc
e 
of
 
ris
k 
m
an
ag
er
s 
1,
3,
9
Ea
rn
ed
va
lu
e
an
al
ys
is
3 s
top
 
th
e 
ha
bi
t 
of
 
re
in
ve
nt
in
 
g 
th
e 
w
he
el
1,
9
D
isp
ar
iti
es
 
in 
th
e 
ap
pl
ic
at
io
 
n 
of
 
pr
oj
ec
t 
co
nt
ro
l
al
lo
ca
te
 
bu
dg
et
 
1,
2,
3,
4,
7,
9
La
ck
 
of
 
lev
el 
of
 
de
ta
il 
4,
7
(c
on
tra
ct
o 
rs,
 o
w
ne
rs
 
an
d 
co
ns
ul
ta
nt
 
s
Bil
ls 
of
 
qu
an
tit
y
5,
9
a 
ris
k 
m
an
ag
em
e 
nt
de
pa
rtm
en
t 5
Co
st 
an
d 
tim
e 
co
nt
ro
l
O
ve
rc
om
e
th
e
ne
gl
ig
en
ce
2
ca
pa
ci
tie
s
an
d
ca
pa
bi
lit
ie
3
qu
an
tit
y
su
rv
ey
or
an
d
pl
an
ne
r
23
,7
,8
,9
Pr
im
av
er
a
pl
an
ni
ng
so
ftw
ar
e
2,
8
re
co
rd
in
g 
m
ea
su
re
s 
and
 
a 
se
rie
s 
of
 
re
vi
ew
s 
1,
5
Fa
ct
or
s 
th
at 
ne
ed
 
to 
be
 
co
nt
ro
lle
d
re
so
ur
ce
s
av
ai
la
bl
e
1,
2,
3
Sh
or
ta
ge
 
and
 
co
st
 
of
 
m
at
er
ia
ls 
1,
2,
3,
4,
5,
6 
,8
,9
lac
k 
of
 
sp
ec
ia
lis
ts
1
U
sin
g 
w
or
k 
br
ea
kd
ow
 
n 
str
uc
tu
re
1
ef
fe
cti
ve
 
• 
co
m
m
un
ic
 
at
io
n 
be
tw
ee
n 
pr
oj
ec
t 
te
rn
 
5,
6,
8
di
ff
er
en
ce
 
co
nc
ep
ts
 
of 
pr
oj
ec
t 
co
nt
ro
l
the
 
ef
fe
ct
 
of 
the
 
siz
e 
of 
pr
oj
ec
t
pr
oj
ec
t
m
an
ag
er
w
ea
th
er
 
ch
an
ge
 
fa
ct
or
 
1,
2,
3,
4,
9
pr
oj
ec
t
m
an
ag
er
re
sp
on
sib
i
lit
y
Tr
ac
k 
th
e 
pr
oj
ec
t 
pe
rf
or
m
an
 
ce
1,
2,
3,
5,
6,
7 
,8
,9
Th
e 
co
or
di
na
ti 
on 
of
 
la
bo
ur
 
fo
rc
es
 
4,
9
how
 
th
e 
co
nt
ro
l 
of
 
pr
oj
ec
t
C
oo
pe
ra
tl
on
be
tw
ee
n
th
e
pr
oj
ec
t
te
am th
e 
pr
ep
ar
at
io
 
n 
of
 
re
po
rts
 
1,
3,
5,
8,
9
Sh
or
ta
ge
 
pr
oj
ec
t 
co
nt
ro
l 
to
ol
s 
1,
2,
3,
4,
7,
8 
.,9 th
e 
re
sp
on
sib
i 
lity
 
ar
e 
ov
er
la
ps
1
R
ec
ov
er
y
pl
an 6
Th
e 
bo
ar
d 
sh
ou
ld
 
no
tic
e 
ch
an
ge
s
1,
2,
4,
5,
7
• t
he
 
af
fe
ct 
of
 
the
 
civ
il 
w
ar
in
iti
at
e 
th
e 
pr
oc
es
s 
of
 
co
nt
ro
l
Se
rio
us
 
at
te
m
pt
s 
by 
th
e 
St
at
e 
5,
8
Th
e 
di
ffi
cu
lty
 
pu
tti
ng
 
ris
k 
pl
an
s 
int
o 
ac
tio
n 
1.
3,
4,
7,
9
ne
ed
sk
ill
ed
la
bo
ur
2
Re
po
rt 
on
 
th
e 
pr
og
re
ss
re
so
lv
in
g
th
e
pr
ob
le
m
an
d
co
nf
lic
ts
7,
8
the
 
po
lic
y 
of 
pr
oj
ec
t 
co
nt
ro
l
Th
e 
sa
tis
fa
ct
io
 
n 
of 
th
e 
pr
of
es
sio
n 
al
s
to
ols
 a
nd
 
te
ch
ni
qu
e 
st
ha
t 
fo
llo
w
lac
k 
of 
. 
m
ea
ni
ng
f 
ul
do
cu
m
en
t
at
io
n
1
N
ee
d 
up
da
te 
th
e 
w
or
ke
rs
 
kn
ow
le
dg
 
e 2
K
ic
k-
of
f
m
ee
tin
g
5,6
 
.
in
vo
lve
 a
 
ris
k 
co
ns
ul
ta
nt
5
• w
he
n 
pr
oj
ec
t 
wi
ll 
be 
at
 
the
 
ris
k
ge
ne
ra
l 
att
itu
de
 o
f 
or
ga
ni
sa
ti 
on
s
Pr
oc
ed
ur
e 
s i
n 
th
e 
co
ns
tru
ct
i 
on 
st
ag
e
no
 
un
ifo
rm
 
set
 o
f 
pr
oc
ed
ur
e 
s o
r 
ac
tio
ns
N
ee
d
sy
ste
m
at
ic
al
ly
tra
in
in
g
sy
ste
m
s
13
,8
Sc
he
du
le
 
wo
rk 
in
 
se
rie
s 
us
in
g 
2
Ta
ke
 
ad
va
nt
ag
e 
s o
f 
re
so
ur
ce
 
av
ai
la
bi
lit
y 1,9
th
e 
va
ria
bl
es
 
th
at 
ne
ed
 
to 
co
nt
ro
l
the
 
typ
e 
of
 
cl
ie
nt
Pr
oc
ed
ur
e 
s i
n 
th
e 
pl
an
ni
ng
 
st
ag
e
La
ck
 
of
 
sp
ec
ia
lis
t 
st
af
f
1
lac
k 
an
y 
in
-h
ou
se
 
ex
pe
rti
se
7
Pr
oj
ec
t 
pla
n 
an
d 
re
so
ur
ce
s
13
,6
Ne
ed
 
to
 
up
da
te 
th
e 
pla
n 
ev
er
y 
ye
ar
 
1,
9
co
nc
ep
ts
 
an
d 
un
de
rs
ta
n 
din
g 
of
 
pr
oj
ec
t 
co
nt
ro
l
Th
e 
ex
te
nt
 o
f 
th
e 
ap
pl
ic
at
io
 
no
f 
co
nt
ro
l 
in
 
pr
ac
tic
e
pr
oc
es
se
s 
use
d 
to
 
co
nt
ro
l 
tim
e 
an
d 
co
st 
in
 
pr
ac
tic
e
B
ar
ri
er
s 
en
co
un
te
r 
ed 
th
e 
pr
oc
es
s 
of
 
co
nt
ro
L
sk
ills
 a
nd
 
ab
ili
tie
s 
to 
ad
dr
es
s 
ris
k 
1,
2,
3,
4,
6,
7 
,8
,9 th
e 
de
ve
lo
pm
 
en
t 
of
 
pr
oc
es
s 
of
 
pr
oj
ec
ts
 
co
nt
ro
l
pr
oc
es
se
s 
af
re
et
 t
he
 
pe
rf
or
m
a 
ne
e 
of
 
tim
e 
an
d 
co
st
 
co
nt
ro
l
38
5
Appendix (4) 
VALIDATION OF RISK MITIGATION
MEASURES
3 8 6
Sheffield llaliam  University
Faculty o f  Development and Society
Dear Sir/ Madam:
Subject: Survey
I am currently conducting research at PhD level on project control in the Libyan Construction 
Industry (LCI) at Sheffield Hallam University in the UK. The overall aim o f  this research is to 
develop a framework by which to proactively minimize time and cost overruns in Libyan 
construction projects. As part o f  the validation process, I would to invite you to figure the 
attached mitigation measures regarding to their effectiveness for the project control. This survey 
will help to develop a framework for control time and cost in Libyan construction projects
Please note that your complete, serious and honest responses in this regard would be greatly 
appreciated and will be used purely for academic purposes. Your name and all the inform ation 
you supply will remain confidential as far as the results are concerned. I would to thank you in 
advance for your assistance and cooperation.
Thank you for participating in our survey.
Researcher: Huwaida Tahir hatahir(fl),my.shu.ac.uk T e l+447939440168
Faculty o f Development and Society
School o f Built Environment, (Unit 9 Science Park)
Sheffield Hallam University 
Sheffield SI 1 WB UK.
If  you would like to receive a summary o f  the research findings, please provide your name, 
contact num ber and address.
N am e:............................................................................................................................................................................................
Contact number...............................................................................................................................................................................
Address..........................................................................................................................................................................................
387
The Effectiveness o f a mitigation measure for a risk refers to the extent the measure will enable 
Libyan contractors, consultants and clients to m itigate the risk. Please figure the following 
response measures regarding to their effectiveness for the project control on a scale o f 1 to 5. 1= 
Not effective at all, 2= Slightly effective, 3= Effective, 4= Very effective, 5= Exceptionally
effective
A1 Mitigation Measures for Construction Effectiveness
A l. l Ensure good design report for the project and examine by 
consultant and client before its commences
l 2 3 4 5
A1.2 Arrange preconstruction meetings for explanation procedures 
in the course o f  carrying out construction work
l 2 3 4 5
A1.3 Conduct visits to the construction site and check m aterials l 2 3 4 5
A1.4 Adopt good supervision and proper quality control procedures l 2 3 4 5
A1.5 M onitor and control construction process activities properly l 2 3 4 5
A1.6 Determine o f quantities properly during the bidding phase l 2 3 4 5
A1.7 Develop appropriate plans, and control costs and schedules l 2 3 4 5
A1.8 Adopt proper managem ent systems and safety programs l 2 3 4 5
A1.9 Adopt as much as possible local employers to save cost l 2 3 4 5
A1.10 Provide regular updating o f the construction work plans and 
regular reports on project progress
l 2 3 4 5
A l . l l Utilize m odem  programmed planning techniques l 2 3 4 5
B1 Mitigation Measures for Material Efl ectiveness
B l.l Conduct visits and check m aterials at the factory 1 2 3 4 5
B1.2 Use as m uch as possible local materials to save cost l 2 3 4 5
B1.3 Attempt to obtain materials directly from suppliers 1 2 3 4 5
B1.4 keeping an inventory at optimum level to guarantee 
availability o f materials during constm ction phase
1 2 3 4 5
B1.5 Prepare detailed material planning to use along with project 
engineering and planning
1 2 3 4 5
B1.6 Selecting vendors not on lowest cost criteria basis but for 
critical items
l 2 3 4 5
B1.7 Schedule constm ction activities along with m aterials delivery 1 2 3 4 5
B1.8 Provide incentives and effective training for plant operators l 2 3 4 5
Cl Mitigation Measures for Contractual 
Procedures
Effectiveness
C l . l Arrange preconstruction meetings for explanation o f contract 
requirement in the course o f  carrying out constm ction work
l 2 3 4 5
C l .2 Provide clauses for extra payment in contract, which happen 
due to change in law or new rules
l 2 3 4 5
C l .3 Include clauses on extra payments if  caused by any party l 2 3 4 5
C1.4 Seek incorporation delay clauses in contract l 2 3 4 5
C1.5 Have clear contractual terms; define clear responsibility and 
authority in contract; agree on one accounting standard
l 2 3 4 5
C l .6 Provide comprehensive terms o f default in contract l 2 3 4 5
C l .7 Incorporate escalation clauses for delays and inflation rates in 
contract
l 2 3 4 5
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C l .8 Pay careful awareness to contract interpretation 1 2 3 4 5
C l .9 Provide construction extension clauses in contract 1 2 3 4 5
C l .10 Identify compensation clauses in contract for payment 1 2 3 4 5
C l .11 Employ a good legal advisor who is fam iliar with the industry 
in drafting the contract
1 2 3 4 5
D1 Mitigation Measures for Design Change Efl ectiveness
D l.l Undertake investigation and exploration to construction site 
before design phase
l 2 3 4 5
D1.2 Provide and submit all required design inform ation on time l 2 3 4 5
D1.3 Undertake pre-project planning to reduce errors during the 
design phase
1 2 3 4 5
D1.4 Organize for vetting and appraisal o f  design criteria by at 
least one independent architect or engineer
1 2 3 4 5
D1.5 Standardized designs should be updated as per necessity to 
minimize errors and save time
l 2 3 4 5
D1.6 A dopt design strategy during initial stages o f planning 1 2 3 4 5
D1.7 Prepare the work specification taking work breakdown 
structure, im plementation m ethodology and the output o f  risk 
analysis study into account
l 2 3 4 5
D1.8 Provide adequate com puter software in order to improve 
correctness in design
1 2 3 4 5
D1.9 Determine the cost and time implication o f a design change 1 2 3 4 5
D1.10 Determine the cost and time implication o f any given design 
change
l 2 3 4 5
D .ll Notification o f all the parties involving in the project o f  how 
they will be impacted and the cost and schedule implication 
o f  a design change before going ahead with the change
l 2 3 4 5
El Mitigation Measures for Funds Efi ectiveness
E l . l Create a book for recording payments l 2 3 4 5
E1.2 Supervise present financial status o f organisation l 2 3 4 5
E l .3 All parties involved in construction project should agree on 
one accounting standard and hire one independent accountant
l 2 3 4 5
E1.4 Contractor should secure standby cash flow  in advance l 2 3 4 5
E l .5 Review the differential taxation and find reasonable measures 
to reduce taxes
l 2 3 4 5
E l .6 Obtain payment and performance bonds from international 
and local banks
l 2 3 4 5
E1.7 Consult a financial consultant to conduct the verifying the 
financial report o f  the project
l 2 3 4 5
389
Appendix (5) 
EVALUATION THE FRAMEWORK
3 9 0
1 Sheffield Hallam University
Faculty o f Development and Society 
Dear Sir/ Madam:
I am currently conducting research at PhD level on project control in the Libyan Construction 
Industry (LCI) at Sheffield Hallam University in the UK. The overall aim of this research is to 
develop a framework by which to proactively minimize time and cost overruns in Libyan 
construction projects. As part of the evaluation processes, I would to invite you to comment on 
the usefulness of the framework that you provided for the construction industry in Libya.
We have attached the copy of the framework validation questionnaire. Should you require any 
details or further information, do not hesitate to contact us on telephone: +447939441068
Yours sincerely,
Researcher: Huwaida.T
Faculty of Development and Society
School of Built Environment, (Unit 9 Science Park)
Sheffield Hallam University 
Sheffield SI 1 WB UK.
If you would like to receive a summary of the research findings, please provide your name, 
contact number and address.
N am e:..................................................................................
Contact number.....................................................................
3 9 1
The proposed framework for project cost and time control
Project Stages
Planning
Stage
Estimate cost
Estimate
time
v_
Identify:
Human
resources
Equipment
y Material costs
y Communica­
tion plan
y Procurement
plan
y Contract
administra­
tion
y others
Group in:
y Budget
y Schedule
y Resources
y Activities
y Others
V.
Mom
torin
Executing stage
Evalu
Takin
Monitorin
g
Schedule
Budget
Quality
Commit­
ments
Resources
Equipmen
Technique
s
Bar chart 
S curve 
Critical 
path
Primavera
Systems
Others
Report
progress
Daily
Weekly
Monthly
Annually
Calculate 
updated 
project 
schedule 
and budget
Compare
actual
performance 
of work 
against plan
❖ Analyse 
current 
status 
compared 
to plan 
(schedule) 
(Combining 
qualitative and 
quantitative 
methodologies)
Identify 
responsibiiit 
ies of the 
project 
teams
Feedback
from
stakeholders 
and lessons 
learned
Draw up plan 
of corrective 
actions
Make
corrections
Identify risk 
factors
Supported by 
checklist part II
Classify (client, 
consultant, and 
contractor)
Supported by 
checklist part III
Determine the 
effectiveness of 
the mitigation 
measures
Supported by 
checklist part IV
Minimized cost and time overruns in construction projects
Key:
Interface o f  the Project Control Stages with Minimized Cost and Time Overruns Stage
3 9 2
D
el
iv
er
ab
le
I m p r e s s i o n  o n  t h e  f r a m e w o r k ’ s  p r o c e s s e s
As part o f the evaluation processes, I request you to comment on the usefulness o f  the 
fram ework that you provided for the construction industry in Libya. Based on your observation, 
please point out your opinion to each factor by ticking the appropriate scale.
1= Strongly Disagree, 2= Disagree, 3= Neutral, 4= Agree, 5= Strongly Agree
FI
Criteria
Your opinion
l 2 3 4 5
Fl . l Appropriate identification o f framework phases
FI . 2 Appropriate identification o f the planning stage
FI . 3 Appropriate identification o f the m onitoring stage
FI.4 Appropriate identification o f the project evaluation stage
FI . 5 Appropriate identification o f the phase o f  the actions required by the 
organizations
FI .6 Appropriate identification o f  the minimized risk factors stage to be 
provided
FI.7 Appropriate identification o f responsibilities o f project parties
FI .8 Completeness
FI .9 Com prehensibility
FI.  10 Ease o f use
F I . 11 Providing systematic stages for successful implementation o f  time 
and cost control
F I . 12 A pplicability to prospective time and cost control organizations ■
F I . 13 Applicability to complex projects
•  Please kindly provide suggestion(s) on how you think the framework can be improved 
the space provided below (continue on a separate sheet i f  necessary)
Thank you for your cooperation to complete this questionnaire
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Appendix (6)
A FINAL PROJECT COST AND TIME 
CONTROL FRAMEWORK AND LIST OF
CORE PROCESS
3 9 4
Part I: The Framework
Project Stages
Planning 
Stage
Estimate cost
Estimate
time
❖ Identify
y Human
resources
y Equipment
y Material costs
y Communica­
tion plan
y Procurement
plan
y Contract
administra­
tion
y others
Group in
y Budget
y Schedule
y Resources
y Activities
y Others
Responsibilities See part V
Executing stage
❖ Monitoring
V Schedule
>  Budget
>  Quality
V Commit­
ments
V Resources
V Equipment
> Techniques
V Bar chart
V S curve
V Critical 
path
V  Primavera 
Systems
'r  Others
❖ Report 
progress 
V Daily 
y  Weekly 
>■ Monthly 
y  Annually
Calculate 
updated 
project 
schedule 
and budget
Compare
actual
performance 
of work 
against plan
❖ Analyse 
current 
status 
compared 
to plan 
(schedule) 
(Combining 
qualitative and 
quantitative 
methodologies)
Feedback
from
stakeholders 
and lessons 
learned
Draw up plan 
of corrective 
actions
Make
corrections
3
u
V
•j=0>
Q
he distribution o f  responsibilities at the executing phase see part 1/
Identify risk 
factors
Supported by 
checklist part II
Classify (client, 
consultant, and 
contractor)
Supported by 
checklist part III
Determine the 
effectiveness of 
the mitigation 
measures
Supported by 
checklist part IV
Minimized cost and time overruns in construction projects
Key:
Interface o f  the Project Control Stages with Minimized Cost and Time Overruns Stage
3 9 5
Part II: List of factors causing delays and cost overruns in Libyan 
construction projects as perceived by all parties (contractors, clients 
and consultants)
NO Ranking factors causing delays in Libyan construction projects
FI Lack of experience and performance of project management team
F2 low labour productivity
F3 Lack of timely decisions and corrective actions
F4 Inaccurate estimates
F5 Changes in prices of materials
F6 Lack of proper financial appraisal of the project
F7 Strikes and border closures
F8 Slowness in giving instructions
F9 Deficiencies in coordination between parties (clients, consultants and 
contractors)
F10 Market shortages of construction materials
F ll Poor communications and misunderstanding
F12 High quality of work required
F13 Poor judgment in estimating time and resources
F14 Inadequate contractor experience
F15 Lack of design team experience
F16 Poor subcontractor skills and performance
F17 Poor management and supervision on site
F18 Delay of material deliveries to site
F19 Difficulties in obtaining construction materials at official current prices
F20 Lack of technically skilled staff
F21 Indecision by the supervising team in dealing with the contractor’s queries
3 9 6
NO Ranking factors causing delays in Libyan construction projects
F22 Lack of new technology or new constmction methods
F23 Delays in decision making by Government
F24 Lack of commitment to consultants’ instructions
F25 Lack of co-ordination between design team and contractors
F26 Delay in payments to contractors on completing work
F27 Changing government policies and regulations
F28 Poor contract management
F29 Errors and omissions in bills of quantities
F30 Shortages of tools and equipment on site
F31 Mistakes during constmction
F32 Inappropriate types of contract used
F33 Unrealistic contract expiry dates imposed by owners
F34 Inadequate constmction planning
F35 Political instability
F36 Lack of a strong organizational culture
F37 Unpredictable weather conditions
F38 Improvements to standard drawings during the constmction stage
F39 Shortages of site workers
F40 Requirements for external work
F41 Difficulties in obtaining constmction licences
F42 Consultants’ centralized decision-making processes
F43 Poor quality of materials
F44 Lack of equipment maintenance
3 9 7
NO Ranking factors causing delays in Libyan construction projects
F45 Slow payment for completed work
F46 Absence of consultants’ site staff
F47 Shortage of craftsmen
F48 Level of uncertainty of soil conditions
F49 Wrong choice of site
F50 Lack of job security for the consultancy team
F51 Damage to materials in storage
F52 Rework of bad quality performance
F53 Lack of detailed information
F54 Complexity of design
F55 Delay in subcontractors’ work
¥56 Inappropriate construction methods
¥51 Lack of cost reports during construction stage
F58 Equipment allocation problems
F59 Unethical contractor behaviour in order to achieve the highest possible level of 
profit
F60 Different political affiliation of workers
¥61 Too few regular sessions to address work problems
¥62 Storms and heavy dusty winds
¥63 Poor communication by donors to compensate for any bad results that may 
come from the political situation
3 9 8
NO Ranking factors causing cost overrun in Libyan construction 
projects
FI Political instability
F2 Poor management and supervision on site
F3 Lack of proper financial appraisal of the project
F4 Delays in decision-making by government
F5 Inaccurate estimates
F6 Poor quality materials
F7 Deficiencies in coordination between parties (clients, consultants and 
contractors)
F8 Lack of experience and performance of project management team
F9 Market shortages of construction materials
F10 Delays in material deliveries to site
F ll Lack of design team experience
F12 Inappropriate types of contract used
F13 Poor communication and misunderstanding
F14 Changes in prices of materials
F15 Difficulties in obtaining construction materials at official current prices
F16 Poor contract management
F17 Poor judgment in estimating time and resources
F18 Strikes and border closures
F19 Lack of timely decisions and corrective actions
F20 Lack of new technology or new construction methods
F21 Unpredictable weather conditions
F22 Inadequate contractor experience
F23 Errors arid omissions in the bills of quantities
F24 Rework of bad quality performance
F25 Damage of materials in storage
3 9 9
NO Ranking factors causing cost overrun in Libyan construction 
projects
F26 High quality of work required
F27 Shortage of site workers
F28 Improvements to standard drawings during the construction stage
F29 Inappropriate construction methods
F30 Inadequate construction planning
F31 low labour productivity
F32 Shortages of tools and equipment on site
F33 Lack of technically skilled staff
F34 Level of uncertainty of soil conditions
F35 Lack of communication from donors to compensate for uncertainties resulting 
from poor political situation
F36 Lack of equipment maintenance
F37 Poor quality of subcontractor's skills and performance
F38 Indecision by the supervising team in dealing with the contractor’s queries
F39 Equipment allocation problems
F40 Changing government policies and regulations
F41 Complexity of design
F42 Absence of consultant's site staff
F43 Delay in payments to contractors of completing work
F44 Lack of commitment to consultants’ instructions
F45 Mistakes during construction
F46 Unrealistic contract expiry dates imposed by owner
F47 Wrong choice of site
F48 Lack of cost reports during construction stage
4 0 0
NO Ranking factors causing cost overrun in Libyan construction 
projects
F49 Slow payment for completed work
F50 Slowness in giving instruction
F51 Unethical contractor behaviour in order to achieve the highest possible level of 
profit
F52 Lack of co-ordination between design team and contractor
F53 Shortages of craftsmen
F54 Lack of a strong organizational culture
F55 Lack of job security for the consultancy team
¥56 Storms and heavy dusty winds
F57 Centralized consultants’ decision making processes
F58 Different political affiliation of workers
F59 Lack of detailed information
F60 Requirements for external work
F61 Lack of regular sessions to address work problems
F62 Difficulties in obtaining construction licences
F63 Delay in subcontractors' work
4 0 1
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